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LETTER OF TRANSMITTAL. 



Departmknt of the Interiob, 

United States Geological Sttrvey, 

Washington, D. C, June ^8, 190^. 

Snt: I hare the honor to submit herewith the manuscript and 
illustrations of a report entitled " The Gold Placers of the Forty- 
mile, Birch Creek, and Fairbanks Regions, Alaska," and to recom- 
mend its puhlication as a bulletin. 

This report contains the economic results of a reconnaissance of 
these gold fields of the Yukon basin which was carried out by Mr. 
Liouis M. Prindle last season (1903). It has been prepared essen- . 
tially for the placer miner and prospector, for which reason the 
descriptions of the auriferous gravels are presented in considerable 
detail, while only the salient features of the geology are treat*^(l. 
This course was determined upon because, although there was an 
immediate demand on the part of the mining public for information 
in regard to the gold placers, the geology is so complex that it will 
require several more field seasons to solve even the general probleiiis 
of structure and succession. 

Although the Fortymile and Birch Creek districts are among the 
oldest of the gold-placer producers of Alaska, Mr, Prindle's investiga- 
tions show that they are by no means exhausted, and that, with the 
introduction of improved methods of mining, they will continue to 
yield good returns. It is too soon to predict the future of the newly 
discovered Fairbanks placers, but they show every evidence of hand- 
some profits. The facts presented by Mr. Prindle indicate that tlie 
conditions of occurrence of the gold are such that for profitableexploi- 
tation it must be mined by improved methods, and shoidd invite 
the attention of capitalists. The fact that the placers are within 
a few miles of water transportation on the Tanana will permit the 
introduction of machinery at much less cost than at some of the older 
camps. 

The value of this publication is much increased because it becomes 
the medium of making public two reconnaissance maps of the 
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region based on surveys by Mr. T, G. Gerdine in 1903. One map, 
on a scale of 1:250,000, extends from Fairbanks to (!ircle, and the 
other, on a scale of 1 : 625,000, embraces the entire Yukon-Tanana 
district. 

The maps and the text of this report must be regarded as prelimi- 
nary, for at this writing both geologic and topographic surveys art 
in progres.s in the same field. 
Very respectfully, 

Alfred H. Brooks, 
Geologist in Charge Division of Alaskan Mineral Resources. 
Hon. Charlkb D. Walcott, 

Director United States GeologiccU Surrey. 
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THE GOLD PLACERS OF FORTYMILE, BIRCH CREEK, 
AND FAIRBANKS REGIONS, ALASKA. 

By L. M. PniNi>LE. 



IjrrBODucnoK. 

GEOGRAPHIC RELATIONS. 

The Yukon-Tanana iiiteratreiini aren. which includes from 3r>,000 
to 40,000 Kqiiare miles, is naturally tlelimited bv tlic Yukon iinii 
Tanana rivers, which for some distance flow nortliwesterly in nearly 
parallel courses about 100 miles apart. At the Arctic Circle, how- 
ever, the Yukon makes its great bend to the sonthwest, and, iiOO miles 
farther on, near the one hundred and fifty-second meridian, in the 
central portion of Alaska, is joined by the Tanana (PI. I). The 
area is thus irregularly shaped, its longer diameter extending north- 
west and southeast. On the east it is delimited by the international 
boundary— the one hundred and forty-first meridian — along which it 
extends to the south somewhat beyond the sixty-third parallel ; on 
the north it just crosses the Arctic Circle (PI. XVT, in pocket). 

ECONOMIC DEVELOPMENT. 

Some of the earliest prospecting in the interior was done in this 
area, and portions of it are comparatively well known. The dis- 
covery of placer gold on Fortymile in 1386, and the later discoveries 
in 1893 in the Birch Creek and Rampart regions, led to a rapid 
development of the creeks tributary to the Yukon. During the sum- 
mer of 1902 placer gold was found In quantities of economic impor- 
tance about 200 miles above the mouth of the Tanana and a few miles 
north of the river. This led to an influx of jjeople and the formation 
of a center of population on the Tanana side of the area. 

There are at the present time in the Yukon-Tanana country four 
widely separated regions which are producing placer gold — the 
Fortymile region, the Birch Ci-eck region, tiie Rampart region, and 
the Fairbanks region. The Yukon and the Tamina are the main 
routes of travel, and from tliese rivers the gold-producing creeks are 
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10 FORTYMILE, BIBCH CREEK, AND FAIBBANKS PLA0EB8. [wi.1.. 251, 

i-eached cither by overland trails or by tributaries wliich are naviga- 
ble for small boatK. 

Fortymile retjton {PI. VII). — Eagle, the principal town of the 
Fortymile region, is pleasantly situated on -the west side of the 
Yukon, about 100 miles below Dawson, There are trails to the placer 
camps ill the vicinity of Fortymile Creek, 60 miles to the south, to the 
important localitie.s on American Creek, only al>ont 12 miles to the 
south, and to those scattered along the Sevetitymile, about 50 miles 
to the west. Eagle, so fur as its location will allow, is a source of 
supply for this region ; it has a population of about 300, and was 
incorporated in 1891. An army post is located there, and the town 
is the terminus of the Government trail and telegraph line from 
Valdes to the Yukon. There is also telegraphic communication with 
the upper Yukon, the whole region being thus brought into close 
touch with the rest of the world. 

There are two main trails to the Fortymile country. One is by way 
of Thirteenmile Camp, Liberty Fork, and Dome Creek to the junc- 
tion of Fortymile and Steele creeks, about 40 miles south from Eagle. 
The settlement at the mouth of Steele Creek is shown in PI. II, A. 
Thence the trail follows the divide to the southwest, cros.ses South 
Fork at Franklin, and passes from the Fortymile region to the Kech- 
umstuk Hills and the Tanana, This trail traverses most of the areas 
of economic importance, and all creeks where mining is in progress 
can be reached from it by side trails. It is generally followed by 
the mail carriers on the Valdes-Eagle route. Roadhouses are located 
at Steele Creek and on all the important gold-producing creeks. 
The other trail, known as the Government route, leaves the first at the 
Thirteenmile Camp, follows the long divide to the southwest between 
the headwaters of Champion and O'Brien creeks, and crosses North 
Fork at the telegraph office, about 8 miles above the " Kink." 

In dry weather these trails afford good traveling for pack trains, 
but transportation of supplies is so expensive that most of the min- 
ers in the Fortymile area get their supplies elsewhere than at 
Eagle. In the absence of good roads the trade necessarily goes up the 
river, generally to Dawson ; in this case duties must be paid at the 
boundary, and these add greatly to the burdens of the miner. Navi- 
gation on the Fortymile is rather difficult, as the current is frequently 
swift and rapids are numerous, but small boats carry freight as far as 
Chicken Creek on Mosquito Fork. Transportation rates to the Forty- 
mile area by pack train during the summer arc as high as 25 cents a 
pound, but in winter, when freighting is comparatively easy, tlie aver- 
age is about 5 cents a pound. Most of the men buy their supplies at 
Dawson in the fall and have them freighted t^i the creeks during the 
winter. During the summer of 1903 prices of supplies on the creeks 
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were found to be as high as 30 cents per pound for sugar. SS.riO for 
a 50-pound sack of flour, and 50 cents a pound for bacon. 

The important localities on American Creek can be easily visited 
in a day's trip from Eagle by a trail whicli climbs the long spur 
west of American Creek, from which a comprehensive view of the 
whole area can be obtained, and then descends abruptfy into the 
deep valley of the creek. In wet weather the trail is a rather liard 
one to travel. These localities can also be reached by following the 
Steele Creek trail about 10 miles to a point where a brsincrli trail 
leads down a steep descent to Star Gulch. 

The localities on the Seventymile where work is in progress are 
widely separated and are generall}' reached by a trail which crosses 
Mission Creek at its junction with Excelsior Creek, follows the ridge 
north of Excelsior, crosses Bryant about 4 miles from the mouth, 
climbs to the ridge on the west, and then drops down into the valleyof 
the Seventymile and follows the stream to the falls; from the falls 
to Barney Creek it keeps on the north side, and in places is better 
along the base of the ridge; about half a mile above Barney Creek 
it leaves the river for the ridge on the nortli side. This is the starting 
point of the route overland from the Seventymile to the Birch Creek 
region, about 120 miles to the northwest from Eagle. The ridge to 
the south of the Seventymile is preferred by some of the miners in 
(raveling from the upper Seventymile to Eagle. This is a high, dry 
trail that leads round the north end of Glacier Mountain, down the 
long spur between Excelsior and Mission creeks, and thence to Eagle. 

Birch Creek region. — Circle, about 140 miles below Eagle, on the 
west side of the Yukon, is the local supply point for tlie diggings 
in the Birch Creek region, which are situated about 50 miles to the 
south, across the Yukon Flats, just within the edge' of the plateau . 
country. The trail between Circle and the gulches is direct and 
good during dry weather, but in long-continued rain it becomes 
difficult to travel. Twelvemile House, Central Hou-se, and Miller 
House are good road houses, situated at convenient intervals along 
the trail. Pa«k trains make regular trips from Circle to the gulches, 
the freight rates being about 25 cents a pound during the summer 
season ; but, as in all the other regions, the heavy freighting is done 
in the winter. 

Rampart region. — Bampart, which is about 170 miles below Circle, 
is the supply point for the men working in the neighboring gulches. 
There are trails up Little Minook Creek over the divide to the head- 
waters of Troublesome Creek and the Hutlina, and up the Minook to 
the Glenn Creek country, 25 miles south of Rampart, 

Fairbanks region. — The new towns of Fairbanks and Chena are 
situated about 200 miles up the Tanana Valley. Chena is on the main 
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river and Fairbanks is about 9 miles above, on a slough, while the 
gulches where worit is being done are about 12 miles to the north. 
Fairbanks, which is about 200 miles due we,st of Kagle and 150 miles 
southwest of Circle, is accessible by trails fi-om both places. That 
from Circle is the shorter and better. Stores are located at both 
places, and both are supply pointf^ for the camps. Only the smaller 
river boats, like the Koytikuk (a most useful type of boat, 120 feet 
long by 24 feet wide, with an average draft of 22 inches) , are used on 
the Chena Slough. Chena, however, is acce.ssible by the larger river 
boats. There are trails from both settlements to the creeks, but that 
from Chena is somewhat longer, and, following lower ground, is not 
so good a one to travel during the summer season, WTiere the trails 
pass through the timber they liave been well cleared; along the creek 
bottoms they are often soft. Pack trains make regular trips and 
carry supplies at about the same rates as in the other regions. Various 
business interests are represented in the two towns, and three sawmills 
were in operation at Fairbanks in 1903, with a daily capacity of about 
50,000 feet. The Government telegraph line along the Tanana has 
brought the region into close communication with the outside world. 
The population of the two i)laces, with that of the creeks, was about 
800 in 1903, and over 4,000 in 1901. 

CLIMATE AND VEGETATION. 

Although the winters are intensely cold, the summers are mucli 
warmer than is generally supposed, and the great number of hours 
during which the sun is above the horizon compensates for the shorl- 
ness of the summer; the weather is often hot; frosts are generally 
uncommon, and the conditions are favorable for the development of 
an abundant vegetation. 

The most common trees are the spruce, aspen, and birch, while 
alder and willow grow thickly along the stream courses, and a scat- 
tering growth of tamarack is found in the valleys of the Yukon and 
Tanana rivers. Spruce grows abundantly in the valleys of the larger 
streams and attains considerable size ; througliout the area it is foun<i 
along the steep slopes of the deep gulches as high as the climatic 
conditions will permit, and even covers with a light growth the lowei- 
ridges in the vicinity of the main drainage lines. The higher slopes 
and ridges are often covered with dwarf birch and alder, which 
finally give place to the moss-covered surface of the divides. The 
iispen is found abundantly along the stream bottoms, and birch is 
common near the large rivers. 

Feed for stock is foimd in the headwater valleys of the streams 
throughout most of the I'egion and is generally abundant along the 
larger streams. At Eagle, and also near Central House, in the Birch 
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Gi"eek region, hay is put up for iimg during the winter months, and in 
])ortions of the Tananii Valley grass grows luxuriantly. One of the 
interesting sights of the trip was that of a bunch of cattle near the 
Tanana resting lazily in the warm sunshine of a September day sur- 
rounded by an abundance of good grass. 

\VORK OF THE SURVEY. 

PREVIOUS WORK. 

The Fortymile, Birch Creek, and Eampart regions were visited 
in 1896 by a survey .party consisting of Spurr, Goodrich, and 
Schrader, the trip resulting in detailed descriptions of the gold-pro- 
ducing areas, an account of the developments that had been made up 
to that time, and sketch maps of the areas traversed." 

In 1898 Mr. Alfred H. Brooks,'' of the Survey, studied the geog- 
raphy and geology along the Tanana side of the area and noted the 
lithologic resemblances to the gold-bearing rocks of the Fortymile 
and Birch Creek regions, described by Spurr. The valley of the 
Tanana was mapped, and in the same year another party, led by Mr. 
E. C. Barnard, made a map of the Fortymile region on a scale of 
about 4 miles to the inch (PI. VII). 

The trip of the Peters and Brooks party '^ of the Survey, in 1899, 
gave an opportunity for comparing the geology of this area with that 
of the country south of the Tanana, and to note the economic devel- 
opments that had been made in the Fortymile region since the visit 
of the Spurr party. 

In 1902 Mr. Collier studied the geology along the Yukon with spe- 
cial reference to the occuircnce of coal, and investigated the gold 
placer diggings on Glenn Creek in the Rampart region. '' During the 
same season the Brooks party from the Mount McKinley region 
crossed the Tanana at Tortella and studied a section of the area from 
this river to Ramparf 

WORK OF 1903. 

Exploitation has been steadily carried forward since Spurr's inves-, 
ligations, and the camps have continued to develop in spite of the 

" Spurr, J. B.. Geologr of the Yukon ^Id dlattlctB, Alaska : Elghteentb dan. Kept. 
V. S. Geol Suriej, pt. 3, 1808, pp. 87-392. 

' A reconaa lean nee In the Tanaca and White river basins, Aiaalta, In 1S68 : Twentieth 
Ann. Kept. U. 8. Geol. Surrey, 1900, pt. 7. pp. 4aa-404. 

"Brooks. Alfred H., A recoDDalssanee from rjratcid Harbor to Eagle CIt;, Alaska, 
Including a description of the copper deposits on the Copper and Tanana tlvera : Twenly- 
flrst Ann. Kept. V. 8. Geol. Survey, pt. 2, 1900, pp. 331-391. 

'CoUler, Arthur J,, The Glenn Creek gold mining district, .Vlaska : Bull, 11. 8. Geol. 
Rurrey No, 213, 190S, pp, 49-S6 ; The coal resources of the Yukon, AIssKb : Bui, V. 3. 
Geol. Survey No. 218, 1903. 

' Brooks, Alfred II.. An exploration In the Mount McKluley region, Alaska : Prof. Paper 
1.'. 8, Geol. Survey No. — (In preparation). 
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great discoveries at Dawson and Nome. Miners who have tried their 
luck at these more promising localities have often returned to make a 
living at the old camps, where many of the pioneers are now to be 
found. In consequence of these developments and of the demands on 
the part of the public for information in regard to these districts, two 
Geological Survey parties were sent to this field in the season of 1908, 
one under charge of Mr. T. G. Grerdine, to make a topographic survey 
between Eagle and the Tanana and from Xanana to Circle ; and the 
other, under charge of the writer, to study, so far as possible within 
the limits of a single field season, the occurrence of gold in the placers 
of the districts which have been mentioned, and to extend the studies 
of the geologic problems. The following report includes only the 
results of immediate economic bearing, the publication of the geology 
being deferred until further studies have been made. 

Topoift'aphic party. — The combined topographic and geologic par- 
lies, in charge of Mr. T. G. Gerdine, topographer, traveled by way 
of Dawson to Eagle, arriving there June 16. Mr. Gerdine, witli 
Mr. K. B. Oliver (assistant), 6 men, and 14 horses, began the topo- 
graphic work about 30 mites west of Eagle and carried a belt of 
reconnaissance mapping to the southwest into the Goodpaster Valley, 
and thence across the Salcha nearly to Fairbanks. Here, unfortu- 
nately, the surveys were interrupted by a dense pall of smoke from 
forest fires, but they were begun again at Fairbanks, on the Tanana, 
and carried northeast through the new gold district as well as 
through the older Birch Creek diggings, and thence to Circle, on the 
Yukon, which was reached about the middle of September, Within 
the limits of one season Messrs. Gerdine and Oliver completed the 
reconnaissance mapping of over 6,000 square miles, and much of the 
value of this report rests in the fact that through it these cartographic 
results are presented to the public. The map of the Fairbanks-Birch 
Creek regions, on a scale of about 4 miles to the inch (1 : 250000) , in- 
cludes the region between the Tanana and Circle (PI. XIII). A 
second map (PI. XVI) has been prepared, on a scale of 10 miles to 
the inch (1:625000), of the entire region, which embraces not only 
Mr. Grerdine's surveys, but all those that were previously made in the 
entire Yiikon-Tanana region. 

Geologic party. — ^The writer's party, which included a packer, a 
cook, and 7 horses, began work at Eagle on June 16 and continueil 
it until tlie close of the season at Fairbanks on September 12, during 
which time about 400 miles were traveled. Eighty-eight days were 
available for work, fifty-five of which were bright and clear. The 
latter part of June and July were spent in the placer camps of the 
Fortymile area, those near Eagle, and those on the Seventymile; the 
iiivnth of August in traveling from Eagle to Birch Creek and in 
studying the placers of the Birch Creek region ; and the time that 
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remamed in making a trip across country to the Tan&na and in the 
Fairbanks placer region, where only four days were available for 
work. 

The work was concentrated on the gold-producing creeks and local- 
ities where prospecting was in progress, with the aim of learning as 
much as possible in regard to the origin and distribution of tlie gold, 
the methods by which it is obtained, and the undeveloped pos.'iibilities 
of the older as well as the newer camps. 

The journey naturally falls into four divisions — that from Eagle 
to the Fortymile country and return, that embraced by side trip^ in 
the vicinity of Eagle and to the Seventymile, that from Eagle to 
Birch Creek, and that from the Birch Creek region t« the Tanana. 

In the Fortymile region the writer visited Wade Creek, Walker 
Fork, Franklin Creek, Chicken Creek, North Fork of Fortymile, and 
several outlying localities where Kome work is being done; in the 
vicinity of Eagle, American Creek and Discovery Fork and the local- 
ities <Hi the Seventymile; in the Birch Creek region, Deadwoo<l, Mam- 
moth, Mastodon, Miller, and Eagle creeks; in the Fairbanks region, 
Pedro, Cleary, and Fairbanks creeks." 

Prom Eagle (see map, PI. VII) the party traveled south along the 
Steele Creek trail, crossed the Fortymile at Steele Creek and the 
South Fork at Franklin Creek, encircled the headwaters of Buckskin 
Creek to the telegraph line, and traveled thence to the " Kink," on 
North Fork of Fortymile, outside the area shown on the map. (PI. 
VII.) From this point a good trail was followed along the divide in 
a northeasterly direction to Eagle. In crossing the country from 
Eagle to Birch Creek a northeasterly course was taken. The ridge 
to the north of the Seventymile at Flume Creek was found to offer 
good traveling, and farther to the west the northern slopes of a 
group of sharp peaks were traversed till a descent was made to Flat 
Creek, Charley Creek was crossed without difficulty at a point per- 
haps 30 miles above the mouth, where it flows in a meandering 
course in a narrow canyon. A divide was then followed for three 
days without crossing a single stream to the forks of South Fork 
of Birch Creek, keeping the northern tributary of this fork, with its 
deep canyons, on the north. Birch Creek was crossed at a point about 
2 miles above where it emerges from the hills into the great flat 
irountry south from Circle, and the divide was followed round to- 
ward Deadwood Creek till a trail was found crossing the flat fioni 
the Hot Springs to Central House. The distance from Eagle to 
Central House in a straight line is about 120 miles. The course 
followed by the Survey party was found to be comparatively direct; 

'Tbe writer, aaaUted by Mr. F. L. Hesa, revisited the Fairbanba district Id 1004, and 
it has been posBlble to embody In this report a deacrlptloa of the present developments 
in this portltHi ot the YuboD-TanBna reglaii. 
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the only points where (iifficiilties iimy be t'l'icountered are at Charley 
River and Birch Creek, which at times of high water may become 
poiirceH of delay, though at low water they present no difficulties. 
Charley River was easily crossed, but high water caused a delay of 
two days at Birch Creek. 

From the Birch Creek region there is a direct and easy trail to the 
Xanana, by which Fairbanks, 150 miles to the southwest from Circle, 
was reached the night of September 11, just in time to take the 
steamer down the river next morning. 

Conditions of travel. — Traveling through the Yukon -Tana na 
country with pack trains is comparatively easy. The trail keeps 
mostly to the divides, and these, except in rainy weather, generally 
afford good firm footing and can often be followed for two or three 
days without crossing the main drainage lines. The summer of 1903 
was very dry in the Fortymile ivgiun, and the hot days of June imd 
July, hazy with the smoke of many forest fires, hardened the trails 
and lowered the streams till the conditions were unusually favorable 
for travel. 

When traveling on the high divides, which are covered only with 
moss or a sparse growth of dwarf birch and occasional clumps uf 
alder, it is easy Ht camping time to drop down to the green vallev uf 
some small stream where the horses find the freshest grass and when^ 
the straggling spruces from the thickly covered slopes furnish abun 
dant firewood. In these upper valleys caribou are frequently to be 
found in great abundance during the fall and winter months. Hun- 
dreds of them were encountered between the Seventymile and Birch 
Creek. They betrayed only curiosity at the presence of the pack 
train and were apparently migrating slowly toward the east. 

The larger streams can generally be forded at low water, and at 
the points where the main trails cross them ferry boats are available 
for the transportation of passengers and outfits, while horses cross 
either by wading or swimming. At Fairbanks a wire-cable ferry 
has been constructed capable of carrying several horse.s with their 
packs." A wire cable was also in use at Twelvemile, on Birch Creek. 
In case of sudden rain a stream like Birch Creek may rise several 
feet in a few hours, and the crossing, which was so easy while the 
wattT was low and clear, becomes an impossibility till the flood has 
subsided. Fortunately, with clear weather the water falls rapidly, 
and the crossing can be made in a day or so with little difficulty. 
This sudden change in character illustrates the delicate adjustment 
l)etw<'cn the' streams and the weather conditions, which results from 
the fact that, in consequence of the frozen character of most of the 
ground in the drainage areas, the rainfall finds its way rapidly to the 
streams. 



■A brti3ge baa repla.c'ed the wire-cable terry. 



I,. Google 



FBiifDix.] GEOGRAPHIC DESCIPTION. 17 

fioad houses have been established at points along the main trails 
in the vicinity of the mining regions. Good board and bunks are to 
be had, and the cultivation of garden spots within the last few years 
has resulted in the addition of a wholesome variety of fresh vege- 
tables to the ordinary Alaskan diet. Caribou, too, killed in the fall 
and winter months, are often kept in cold storage throughout the 
summer in ice houses or in old shafts, where at a depth of 20 to 30 
feet the ground is always frozen. Grayling are abundant in the 
clear streams and are easily caught. 

The members of the party during the journey often experienced 
the helpfulness and hospitality so characteristic of the prospector, 
and have occasion to look back with pleasure upon the days spent 
among men who have labored hard in a quiet way to satisfy the 
craving for individual independence and have gained through hard- 
ship something that is worth while even if their hopes are yet un- 
realized. In the hazy atmosphere of an after-dinner smoke in some 
neatly kept cabin bits of Alaskan exploration come to the surface 
which, tell most forcibly the story of the days of 1898; or perhaps a 
blue column of smoke, faintly rising from the spruces of some lonely 
gulch, guides one to the temporary camp of a pioneer who has been 
in Alaska since the first discovery of gold. Over a cup of coffee, pre- 
pared in an old baking-powder can, one is made to understand the 
important part these men have played in the development of this por- 
tion of our possessions and their reasons for having learned to call 
it home. 

GEOGKAPHIC DESCRIPTIOK. 
TOPOGRAPHY. 

The Yukon-Tanana area is only a portion of the great interior 
plateau which extends from the northern base of the Pacific Moun- 
tain system to theRocky Mountains, far north of Yukon River and east 
and west throughout Alaska. The average altitude is about 3,000 feet 
above sea level, and the undulating surface presents a comparatively 
even sky line, broken by occasional, short, rugged, sharp-peaked 
ridges, which rise to a height of about 6,000 feet, and by lower, 
isolated prominences, locally Itnown as " domes." (See map, PI. XVI, 
in pocket.) The apparent continuity of the general surface is inter- 
rupted by many steep-walled valleys which have been incised to a 
depth of 1,000 to 3,000 feet and have made the area one of broad 
undulating divides and long flat-topped spurs, all of nearly uniform 
elevation. Toward the Yukon the plateau region breaks off abruptly 
to the river or to the surface of the large area known as the Yukon 
Flats, and the outer edge of it has frequently become a fringe of sharp 
ridges separating the many smaller streams in the vicinity of the 
Bull. 251— 05 u 2 
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river. On the southern side the ridges often persist to the Xanana, 
or become gradually lower toward its valley or those of its tribu- 
taries. The valleys, too, are more open than those on the Yukon side. 

DRAINAGE. 

There is no well-defined divide between the two rivers, and the 
drainage is carried away by their interlocking tributaries, which 
often pursue most irregular courweH. The most important tributa- 
ries of the Yukon within this area are the Fortymile, Mission, Sev- 
entymile, Charley, Birch, Preacher, Beaver, Hess, and Minook; those 
of the Tanana arc the Volkniar, Goodpast«r, Salcha, Chena, Tolo- 
vana, and Baker. 



General character. — The greater portion of the Fortymile region, 
about 2,100 square miles, is inchided in the Fortymile quadrangle, 
which was mapped by Mr. E. C. Barnard in 1898, and shown on PI. 
VII of this report. 

In this region the mountains are of two types — ridge and dome. 
Glacier Mountain, 15 miles west from Eagle, which is one of the 
most prominent examples of the ridge type, is partly shown in PI. 
II, B. It is a gray, sharp-peaked ridge, with a northeast-southwest 
trend, an altitude of about 6,000 feet, and a length of about 10 miles. 
It forms a strong contrast to the surrounding country. From iU 
flanks can be seen several domes which attain heights up to 5,000 or 
more feet. Fortymile Dome, about 15 miles south of the Yukon, 
along the boundary, is one of the most conspicuous examples. Be- 
tween these types of prominences extends the undulating plat«au-like 
areas interrupted by the valleys of many streams. 

The Yukon River at Eagle is about 810 feet above sea level, and its 
tributaries have consequently a fall of something like 2,000 feet from 
their sources in the plateau country to the level of the main river. 
As the Yukon has been cutting for itself a narrow valley in the Yukon 
Plateau, so the many tributaries have been deepening their channels 
until the prevalent type is that of the canyon. The most important 
streams are the Fortymile, Mission, and Seventymile. 

Fortymile system.— YoviymW^ Creek, which drains about two- 
thirds of the area, is formed by the union of North and South forks at 
a point about 45 miles southwest from Eagle and 25 miles west of the 
lx)undary and flows in a meandering easterly direction to the Yukon 
through a narrow valley (PI. Ill, ^1), the bottom of which, whei-e 
the forks join, is about 1,000 feet above sea level. From the higher 
elevations a few miles back long spurs descend toward the stream 
with gradual slopes, which at an elevation of about 500 feet above 

D,g,t7cdb/GOOgIC 



PHIMD1.E.] QEOGBAPHIC DESCIPTION. 19 

the stream and in places as far as a mile back from it are conspic- 
uously Iwiiched. The bench can be traced all along tins portion of 
the river and is the floor of an older valley formed by the stream and 
occupied by it at a period before the present canyon was commenced. 
This feature is well shown on the map of the Fortymile quadrangle 
(PI. VII). 

The Fortymile, which varies in width from 250 to 300 feet or inoiti, 
(jarrifes a considerable volume of water, and often flows in long 
i-eaches of quiet water, separated by riffles caused by outcrops of bed 
rock across the stream. Navigation is rather difficult, but freight is 
carried in small boats as far as Chicken Creek on South Fork. At 
low water the stream is easily forded by pack animals. 

North Fork, which drains a large area to the west and has numer- 
ous tributaries from the north toward Glacier Mountain, has sunk 
itself in a canyon like that of Fortymile, and flows in an easterly 
direction to the main river. South Fork, on the other hand, flows in 
a general northerly direction in a canyon which betimes more open 
toward the south and bends abruptly to the west about 15 miles above 
the forks; 5 miles bej'ond, it divides into Denison and Mosquito forks, 
which drain a large area to the south and west. Becaust^ of its 
placers, Chicken Creek is an important tributary of the latter. 
Walker Fork heads on the Canadian side, flows in an irregular west- 
erly direction, and joins South Fork about 12 miles south of the main 
forks; it forms the southern boundary of an area containing several 
creeks of economic importaijce. Fortymile, between the forks and the 
boundary, receives from the south several small tributaries, of which 
Canyon Creek, about 5 miles west of the boundary, is the most im- 
portant. A larger number of creeks are tributary from the north, 
but most of them are small. O'Brien Creek, however, gathers the 
drainage from an area extending 25 miles to the north, where its most 
distant sources are opposite those of American Creek. 

Mission Creek systetn. — The Mission Creek system drains the area 
between Glacier Mountain and Eagle. The headwatei-s of its many 
tributaries are cutting into the plateau surface far moi-e vigoi-oasly 
than are those of the Fortymile system, which flow in less accentu- 
ated valleys on the southern side of the divide with the decreased 
[TOwer due to greater distance from the major stream. For the 
greater portion of their courses Mission Creek and its tributaries flow 
in a northeasterly direction. At the point wliere Excelsior Creek 
joins it the main stream turns nearly at right angles to its former 
.' direction, and flows southeast for a distance of about 8 miles to the 
; Yukon, The valley through this part of its course is unaymmetrieai, 
being bounded on the north by a steep ridge and on the south by 
a slope 3 or 4 miles in width, which rises gradually toward the higher 
level. The stream belongs to a smaller class than the Fortymile and is 
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shallow and swift, with an average width of perhaps 30 feet. Amer- 
ican Creek is its most important tributary. 

Seventymile system.— The Seventymile, which is nearly the size of 
Fortymjle, has a lengtli of about 75 miles, and flows in a general east- 
erly course, through a beautiful valley, to the Yukon, about 25 miles 
lielow Eagle. Its upper valley is of the canyon type, but at Barney 
Creek, about 30 miles west of Eagle, it becomes broader, and is 
bounded on the north by a high, st«ep ridge, and on the south by mas- 
sive spurs that descend rather abruptly from the plateau region to the 
foot of a flat which is about one-half mile in width and from 10 to 
20 feet above the level of the present stream. In the canyon portion 
the spurs from the hills to the south are even more clearly benched than 
are those on the Fortymile. The surface of the moat prominent bench, 
500 feet above the stream, is shown in the accompanying photograph 
(PI. Ill, B). Farther south the hills rise to a height of about 
2,500 feet or more above the river, and exhibit beautifully preserved 
rock -cut benches to their summits, which are flat topped, several acres 
in extent, and often correspond in level to the truncated tops of neigh- 
i)oring hills. The benches, except where obscured by gulches, can be 
(raced around the hills; they are especially prominent on the spurs 
and occur at corresponding levels. The vertical distance between 
the step-like benches varies from a few feet to about 50 feet, the 
rise from one to the other often showing an outcrop of the bed rock. 
The rocks comprising this area are highly contorted metamorphic 
.'■chists and granular intrusives. Whatever the bed rock or its atti- 
tude, the same forms have been developed and are most striking fea- 
tures of the landscape. Similar forms were observed in other locali- 
ties on the northern side of the Yukon-Tanana country, but nowhei-e 
exhibited such development as in the valley of the Seventymile. 

The tributaries from the north are short and enter the river through 
deep, narrow canyons. Home of those from the south attain a length 
of from 12 to 15 miles. Bryant, Mogul, Granite, and Flume are the 
most important. These head in beautiful open valleys, which become 
narrower as the main river is approached, until, in the lower portions, 
the streams flow through narrow canyons cut by them in the broad, 
flat bench, which, at the Seventymile, is about 500 feet above the 
stream. 

The river can be easily forded on foot at low water, and with the 
exception of a short jxfrtage at the falls, is generally navigable for 
small boats nearly to Barney Creek, 

The same type of country prevails from the Seventymile to the 
Birch Creek region. Ridges like Glacier Mountain, however, are 
more prominently developed. One extending from the Seventymile 
about opposite the mouth of Fhime Creek for about 15 miles in a 
westerly direction is the most conspicuous example. The altitude is 
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about 0,000 feet, Uie same as that of Glacier Mountain; it has several 
sharp, precipitous peaks, and the northern slopes are deeply fur- 
rowed by minor streams. The country to tlie north is one of open 
valleys and broad interstream areas, where the minor lines of drain- 
age have been gathered into a few main streams which flow in a 
northerly direction toward the Yukon. 

The most important streams between the Seventymile and Birch 
Creek are Flat Creek and Charley River. The former, which is about 
14 miles west from the mouth of Flume Creek, on the Seventymile, 
flows in a canyon within an older valley like that of the Seventymile, 
but is a much smaller stream. Charley River, which is 8 miles farther 
west, is of the Birch Creek type. It meanders in a narrow canyon 
about 500 feet deep, the course of which is northeasterly toward the 
Yukon. The river, which rises far in the interior, has a width in this 
lower portion of its course of 200 to 300 feet, can be easily forded on 
foot at low water, and is said to be navigable for small boats for a 
distance of 100 miles above its month, 

BIRCH CREEK REGION. 

General character. — This region, situated about 50 miles south of 
the Yukon at Circle, is shown on the reconnaissance map of the Birch 
Creek and Fairbanks districts (PI. XIII). The general characteris- 
tics of prominent ridges, less prominent isolated domes, and an undu- 
lating plateau surface deeply incised by many streams are the same 
as in the Fortymile region. Here, however, the ridges descend to 
the surface of an extensive flat about 800 feet above sea level and 
40 miles in width, which extends from their base to the Yukon. 
This ill-drained area is flecked with lakes and crossed by the mean- 
dering drainage from the plateau. A prominent ridge, similar to 
that of Glacier Mountain, can be seen from the plateau level about 
40 miles to the west. The most prominent domes are Mastodon and 
Porcupine, 4,400 feet and about 4,900 feet, respectively, situated 
about 8 miles apart, near the'area of economic interest. 

Bir/'h Creek system.— The creeks of importance all belong to the 
drainage system of Birch Creek, a stream comparable with Forty- 
mile Creek, which receives many active tributaries ramifying far 
within the plateau, and, after flowing parallel with the Yukon in a 
long meandering northwesterly course, finally joins that stream below 
the great bend at the Arctic Circle (map, PI. XVI). It is formed 
by North and South forks (which have southeast and northwe.st 
courses, respectively, to the point of union, just within the edge of 
the plateau) and flows northward through a narrow canyon into 
the Yukon flat. North Fork, which is the more powerful strtmm. 
drains a large area to the west and south, the headwaters inter- 
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locking witli those of streaiiiH ti-ibutary to tlii; Tsnana. South 
Fork, iiiilcH to the sout!iea»t of tiie iiiahi forks, divides into two 
strong tributaries, and these rapidly split up into numerous smaller 
streams which are deeply sunk within the region and interlock witli 
the system of the Charley River to the east and southeast. The val- 
leys of the two main forks are bounded to the north by a steep slope 
rising 1.000 feet or more above them. A well-defined bench nbonl 
100 feet above the present streams bounds the narrow valleys to the 
south, and extends, with a gradually rising slope, to the foot of the 
spurs which lead to the higher ridges. About 5 miles north of the 
hills Birch Creek is joined by Crooked Creek, which flows in an 
easterly direction through a broad, flat valley and receives the waters 
of several short, northward -flowing streams of economic importance, 
which drain the edge of the plateau. The wide flat of Crooked Creek 
merges into that of Birch. 

The valleys of Mission Creek, Seventymile, and of the forks of 
Birch Creek are similar in that they have an iinsymmetrical section — 
st«ep slopes on the north and an open, more or '„-ss benched country 
to the south. 

FAIRBANKS REOION. 

General character. — This region occupies a position on the south 
border of the plateau country corresponding to that of the Birch 
Creek region on the north, and is also shown on the reconnaissance 
map of the two districts (PI. XIII). The area in which there is 
present interest lies between Little Chena and Chatanika rivers, and 
is drained by their tributaries. The general character of the region 
is the same as that of Birch Creek, except that the plateau region 
descends more gradually to the valley of the Tanana and has some- 
what lower average altitude. Domes which have received local names 
rise above the general level to a height of 2,G00 to 3,000 feet above 
sea level. The valleys are more open than those to the north and the 
divides separating them are lower. 

Vlmtanika and Chena rioera. — The Chatanika has its source far 
back in the plateau, and flows in a southwesterly direction to the 
Tanana. Twenty miles to the east is the Little Chena, which flows 
in a course parallel to the Chatanika and joins the Chena in the, 
flats a few miles south of the plateau. The divide separating the 
Chatanika and the Little Chena extends in a southwesterly direction 
parallel to their courses and has been much dissected by minor tribu- 
taries, which flow to the northwest and the southeast, respectively, 
toward tliese streams. The occurrence of gold on these small streams 
has made the area one of economic importance. The distance 
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from the plateau country across the flats to Tanana River is about 
8 miles. ' The Chena Slough, however, from the main river, mean- 
ders along the northern limit of the flat and receives the streams soon 
after they leave the hills. The altitude of the slough at Fairbanks is 
approximately 450 feet, 

OBOLOGIC SKETCH. 

INTRODUCTION. 

The shape and surface of the area have been briefly described, and 
the material or bed rock of which this block of coimtry is composed 
next demands consideration. The attainment of detailed knowledge 
of a region of complex geology like that under discussion is the work 
of many years, but the results from the various reconnaissance sur- 
veys have thrown much light on the broader geologic problems, and 
these are epitomized in the table of stratigraphic succession to follow, 
as well as on the map (PI. IV"). 

Both in the field and in the laboratory the writer's chief energies 
have been directed toward a study of the economic problems, to which 
the purely geologic investigations have been made entirely subor- 
dinate. In view of this and because more detailed studies of the 
stratigraphy are to be undertaken, only a few general conclusions in 
regard to the geology will be here presented. The stratigraphic 
succession of the general province will be presented in tabular form, 
but in the text only those formations and rocks which the writer 
has personally studied will be considered, and these chiefly from the 
standpoint of economic importance, the constant aim being to present 
such matter as will enable the miner to understand better the relation 
of the deposits in which he is interested to the bed rock in which 
they occur, or from which they have been derived. 

The rocks include representatives of the igneous and sedimentary 
classes — those clearly formed by solidification from a molten condi- 
tion and those which have been deposited through the agency of 
water — and the metamorphic rocks — a class most important in this 
region — which result from the alteration of either of the others. 

Granite, which occurs abundantly in this area, illustrates the iirsl 
class. The minerals of which it is composed have developed in place 
as the final result of the slow cooling to which the rock material has 
been subjected. With rapid cooling there would have been little 
opportimity for the development of minerals, and the molten mass 
would have consolidated as a product somewhat resembling the slag 
from a glass furnace. Coarse-grained, fine-grained, and glassy rocks, 
entirely different in appearance, may thus result from the same mate- 
rial simply through a difference in the conditions of solidification; 
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but whatever the conditions the resultant products have the earmarks 
of igneous origin. 

Sliale, sandstone, and conglomerate, which are very common in the 
Seventymile Valley, are composed, on the other hand, of mud, 
roimded grains, and pebbles, respectively, arranged in rather well- 
defined layers that give the coarser varieties a banded appearance. 
All lines of evidence lead to the conclusion that such characters are due 
to the reworking and sorting of material derived from older rocks and 
its subsequent deposition by water. Except that they are consolidated 
and folded, these rocks differ in no essential respect from similar 
deposits now in process of formation. Limestones also are known to 
have been deposited under water and often contain recognizable 
remains of organisms. The unaltered igneous and sedimentary rocks 
thus show their mode of origin by their characteristics. 

The most widely distributed rooks within this area are the schists 
and gneisses, rocks which have been so changed by complex processes 
of metamorphism that their origin is often in doubt. The sedi- 
mentary and igneous rocks, in passing througli the metamorphic mill, 
have had new minerals developed and new structures imposed upon 
them until their primary characteristics are obscured or replaced by 
those of a secondary nature. Further, these two classes, which are 
in places most intimately mingled, react on each other, and, beside 
the mutual results of such close relation, have often undergone 
together the processes of metamorphism. The formation of quartz 
veins is generally an accompaniment of these changes, while, locally, 
the quartz veins or the rocks themselves have been mineralized and 
become sources of some of the gold deposits, the discovery of which 
has made the region of importance and rendered the distribution of 
the metamorphic rocks a problem of economic interest 

STRATIGRAPHIC SUCCESSION. 

An important purpose of all geologic work in any given province is 
to determine the sequence of the strata which outcrop in the area. In 
a region where the rocks have been much deformed the succession can 
be definitely established only after the most painstaking and detailed 
studies, which in the Yukon- Tanana region have not yet been begun. 
The results of the various surveys have, however, determined the suc- 
cession of the larger subdivisions of a geologic time scale, which is 
presented in the following table. This scale, which is practically 
identical with that prepared by Mr. Collier" with the cooperation 
of Mr. Brooks, will, in amnection with the map (PI. IV), elucidate 
the general geologic features. 

he Yukon : BuU. U. B. Oeol. SurTe; No. 



b,GoogIc 



GEOLOGIC SKETCH. 26 

Provitional tabular statement of Yukon Hratigraphy, 



iAIlnTinm 

lYnkon eilte.. 



Post-Eocene; 
Tertiary _ 



Lo'wer Creta- 



Missisaippian- 
Deronian 



Pre- Devonian . 



Contact relBtioiu 



TTnconf ormity . 



Conformity?. . . 

(?) 
Conformity . . 
Uoconformity. 

do 



echists. 
Pelly gneies - 



Conformity - - . 
! Unconformity. 



Flood-plain deposits. 
Fresh-water silts, sands, and 
gravels. 

Sands, clays, and gravels. 

Fresh-water sandstones, 
ahales, and conglonierates. 

Fresh-water and marine sand- 
stones, shales, arkoses, and 
conglomerates. 

Fresh-water calcareous sand- 
stones. 

Marine, black, slaty shales, 
and thin-bedded limestones. 

Marine, massive, white lime- 
Btonea, heavy conglomer- 
ates, and gray shales. 

Marine, black slates, and thin- 
bedded limestoneB. 



Qoart^ltes and schists. 



The region visited by the writer is largely occupied by the meta- 
morphic sediments called in the table the Birch Creek schists and the 
Fortymile formation, by the Devonian rocks (Rampart formation), 
by igneous intrusions, by Tertiary sandstones and conglomerates 
(Kenai), and by the Quaternary deposits. These formations will 
therefore l>e described, but the Carbonifei-ous and Mesozoic horizons, 
which have not been studied by the writer, will receive no further 
consideration. 

GEOLOGIC MAP. 

Though much of the Yukon-Tanana countrj' has not been sur- 
veyed in detail, yet the general facts of rock distribution indicated 
on the accompanying map (PI. IV) are probably correct. The writei' 
is only responsible for the geology of the central part of the area, that 
along the Yukon being based on Collier's work, while the southeast- 
em and sonthwe.stern parts are based on the Bixjoks surveys; 

It is of interest to note the general facts of distiibution. A broad 
belt of gneisses and schists, termed the Pelly gneis.ses, stretches nortli- 
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westward froHi tlip Canadian Iwundary probably to the Salcha Val- 
ley. These gneisses, provisionally assigned to the Archean, are 
flanked both north and sonth by the metamorphic sediments, which 
include the Bir<;h Creek schists and Fortymile formation. These 
later occupy a l>r<»ad zone, which irt prolwibly continuous from the 
Kortymile basin to the \'alley of Ii<'tt\'er Creek, interrupted only by 
smaller areas occupied by intrusives, or Devonian or Tertiary forma- 
tions. The Devonian (Rampart formation) finds an irregular dis- 
tribution in smalt patches in the eastern [wrtion of the country; west 
of the Beaver Valley it attains an extensive development. Some 
Mississippian, Permian, and Cretaceous rocks outcrop along the 
Yukon between Eagle and Circle, and Carl)oniferous rocks have been 
found west of the Beaver Valley, bitt rocks of these ages have not been 
recognized elsewhere in the district, though it is quite possible tiiat 
detailed surveys may discover them. 

If this map has any significance to the placer miner, it lies in the 
distribution of the metamorphic sediments which nearly everywhere 
seem to be the source of the placer gold. It is possible that the igne- 
ous rocks of thte Rampart formation may also be gold bearing, but in 
the placer districts studied by the writer the source of the gold seemed 
in most instances to lie in the metamorphic sediments. This fact 
leads to the conclusion that the most promising fields for prospecting 
will be the areas occupied by these metamorphic rocks. Furthermore, 
the prospector should pay special attention to localities in which igne- 
ous intrusives are plentiful, for the auriferous veins seem to be largely, 
if not entirely, confine<l to such as.sociations. The economic impor- 
tance of the Tertiary lies in its being the coal-bearing horizon of the 
district. 

SEDIMENTARY AND METAMORPHIC FORMATIONS. 

There are many unsolvetl problenis regarding the subdivisions and 
stratigraphic succession of the rocks occurring in different regions 
of the Yukon-Tanana country. Gneis,ses, quartzite-schists, and 
schists of various kinds with interbedded crystalline limestones, have 
been considered as the olde,st rocks and their i-elations have been 
studied by a iiuml>er of observers. (Jneis.ses and schists, possibly 
forming a basal complex, are most extensively developed in the 
southeastern portion of the country toward the Tanana, the quartzite- 
schists in the Birch Creek and Fairbanks regions, and schists with 
interbedded limest(mes in the valley of the Fortymile. In both the 
Birch Creek and Fortymile regions, however, the latter types occur 
in close relation, associated with local areas of gneiss. The problem 
of sci>aration is further complicated by the close folding which the 
schists have undergone. These, old rocfks will be cohsidered here in 
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the order in which they have been mentioned, without laying too 
much stress oti their separation, sequence, or age. 

A formation composed of limestone, quartzite, shale, and chert 
beds, with closely associated tuffs, serpentine, and diabase, occurs 
above the older rocks, is much less metamorpliosed, and is generally 
characterized by its green igneous content. This is the Rampart 
formation of Spurr. 

The massive conglomerate and shales of the Kenai form the young- 
est consolidat«d sediments observed. 

The Quaternary unconsolidated deposits include the bench gravels 
and stream deposits. 

The igneous rocks are both intrusive and extrusive. There are 
granular representatives which vary in composition from acidic 
granite to gabbro, and occur, so far as known, as intnisive masses in 
all the formations but tlie Kenai. Extrusives are associated with 
the rocks of the Rampart formation, and some limited areas of fresh 
olivinc-basalt that were encountered probably represent flows of com- 
paratively recent origin. Dikes and sills are numerous and vary 
greatly in composition. 

FELLY ONEISS. 

Large areas of gneissoid rocks, provisionally assigned to the 
Archean, have been descriV>ed, the most extensive one in the Yukon- 
Tanana coimtry being found along the north side of the Tanana west 
from the boundary. This, as described by Brooks," consists of rocks 
which vary in character from comparatively massive granite to mica- 
schists, and may include some .sediments. The rtxrks generally exhibit 
a gneissoid structure due to dynamic metamorphism. Areas of similar 
r<H;k in the vicinity of the Fortymile wei-e studied by Spurr * and 
referred by him to the basal granite. Local areas of gneiss were 
observed in 1903, but the i-elations weif. not worked out in sufficient 
detail to justify definite conclusions as to their origin. It is believed, 
however, that they repi-esent metamorphosed granitic intrusives, like 
those described by McConnell.'' 

nmrii creeK schists. 

The quartzite-schists have been descrilR'd and named by Spurr"" the 
Birch Creek formation. These rocks are most extensively developed 

o Brooks, Alfred H., A recounnisannra in the WliUe ]jnd Tiiniin]i river bflstna, Alaska, 
Id 18118; Twentieth Ann. Kept. V. 8. IJeol, Survey. p(, 7, 11)1)0. mi. 400-470; A recon- 
nalsBHin* from I'yramid llarlmr lo tlaBle City, Alaska: Twenty-flrat Ann. Rept. U. 8. 
Geol. Survey, pt. 2, lOnil, pp. .ia(l-:iSH. 

° Spun-, J. E,, tieology ot tbe Ytikon Kold dlxtrlct : Pllgtiteenth Ann. Kept. TJ. S. Ueol. 
Survey, pt. 3, 1808, pp. l:!4-13T, 

" McConnell, K. (I.. Note on the mw^lled IhihiI jti-anlte of the Yukon Vnlley : Am. 
rieolo^Ht, voL .10, 1002, pp. Sfi-.<ll'. 

<■ Spurr, J. E., Oeolot^y of the Yukon Kolil lUslrlrt, Alaska : RlKbteenth Ann. Kept. 
U. 8. Geol. Survey, pt. ;i, IBOIi. pp. HO-145. 
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ill the Birch Creelt region and southward to the Xanana. The rock 
varies from a massive quartzite to quartjs-mica-schist; a quartzite- 
schist is most common. At the one extreme is a pure, light-colored, 
massive quartzite. composed almost entirely of fine, rounded or inter- 
locking quartz grains, with occasional grains of bluish quartz which 
attain a diameter of a millimeter or more. In other localities the 
roek breaks more easily along planes which show glistening Bakes of 
mica on their surfaces. The quartz grains are still round, and the 
development of mica is practically the only change which has taken 
place; then the grains become elongated, the proportion of mica, both 
muscovite and biotite, increases, and finally, in some localities, the 
rock has become a quartz- mica-schist. Graphitic phases are com- 
mon, and nietamorphic minerals, especially garnet, are frequently 
developed during this process. 

The rocks have not only undergone changes in composition, but 
have been folded upon themselves so closely that the structure is 
apparently simple. Examination, however, discloses minor folds 
with limbs so slightly divergent as to appear like separate beds of 
strata in nearly parallel positions; furthermore, the folds are often 
horizontal, and the area resembles one of slightly folded rocks. Most 
instructive examples of these closely appressed folds were observed 
along the trail from Circle to Fairbanks, the structure being appar- 
ently a characteristic one. Determinations of the thickness of these 
rocks become, therefore, very uncertain. The strike of the axial 
planes of the folds, where observable, is about east and west, and theii- 
dips have a maximum of about 45° ; the most important system of 
joints strikes northwest. 

In the section from the Birch Creek to the Fairbanks region, a dis- 
tance of nearly 150 miles, the rocks show a great uniformity in com- 
position. A small outcrop of closely folded calcareous beds was 
observed at the mouth of Mastodon Creek, in the Birch Creek region, 
and a small quantity of limestone is interbedded with the quartzite- 
schist about 10 miles northeast of Fairbanks Creek. The strike at this 
locality is N. 80° E., and the dip of the structure 30° to the south. 
Occasional feldspathic schists, which are possibly altered igneous 
rocks, were observed interbedded with the others, Intrusives occur in 
the Birch Creek region and in the Fairbanks region, but none were 
observed in the intervening area. The rocks contain numerous small 
quartz seams, and locally have been more or less mineralized. Pyrite 
is often seen in the schists, and pieces of schist have been found con- 
taining gold-bearing quartz. The gold in the placers of the Birch 
Creek and Fairbanks regions has been derived from these rocks. 

The contact of these rocks with the Fortymile formation was not 
observed, but from the dominant lines of structure it would seem that 
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tliey underlie the latter. The Fortymile roclts occur 6 miles east of 
the forks of Birch Creek, where they have a northwesterly strike and 
a northeasterly dip. Farther west the strike swerves round toward 
the north, and this would carry them outside of and dipping away 
from the rocks of the Birch Creek formation. The same formation 
occurs in the eastern portion of the Fortymile region, whei'e their 
occuiTence has been described by Spurr in the report to which refer- 
ence has already been made. 

FORTYMILE FORMATION. 

The formation described and named by Spurr ' the Fortymile series 
is most extensively developed in the Fortymile region. A fine ex- 
|>osure of the rocks (ximposing this fonnation, however, is shown 
in the ridge referred to above between the forks of South Fork of 
Birch, about 6 miles east of the main forks of Birch Creek, where a 
long, irregular spur about 8 miles in length descends gradually toward 
the northwest between the deep, narrow valleys of the two forks. 
The roughest part of this spur is formed by outcrops of massive crys- 
talline gray limestone, and the schists also contain occasional thin 
l>eds of limestone. In contrast to the quartzite-schists, these rocks 
vary greatly in character, 

Tlie most common rock is quartz -mica-schist, containing much gar- 
net, staurolite, and biotite. Hornblende-schists occur, sometimes 
closely associated with limestone, and there are some thin beds of 
quartzite -schist. The strike, as already mentioned, is northwest, and 
the dip 20° to 45° to the northeast. The spur terminates abruptly in a 
prominent point 1,500 feet in altitude above the forks and 1^ miles 
to the east of them. Just below the forks the stream has cut a nar- 
row canyon in garnet and quartzite schists, which may be transitional 
to the Bi,rch Creek formation. The thin-bedded character of the 
schists, their northeasterly dip, and the spur of gamet-staurolite- 
schist to the southeast are shown in 1*1, V, .1, They are here cut by 
small granitic dikes. The continnation along the strike of the Birch 
Creek rocks would carry them across the valley of Crooked Creek 
toward the Crazy Mountains. In the other direction they extend to 
the southeast, and to the south of the northern tributary of South 
Fork of Birch form a promment ridge, which attains a height of 
about 4,000 fe*t, and is furrowed on its southern slopes by the deep 
canyons of minor tributaries. The strike is uniformly to the north- 
west and the dip to the northeast. 

The Fortymile schis-ts attain a sti-ong development in the Forty- 
mile region and have been described in detail by Spurr. They 
include mica, garnet, hornblende, quartzite, and graphite schists. 

• Op. Git., pp. 145-lSS. 

D,g,t7cdb/GOOgIC 



30 FORTTMILK, RIRCH CRRRK, AND FAIRBANKS PLACERS, [dili.. 2r>l. 

Crystalline liiii«stoiie occurs in Ix-ds from ii few inches to 50 feet oi- 
more in thickness. The rocks are closely folded and have a variable 
strike and dip, with a general stnictiire nearly east and west. Con- 
torted strata of horn blende-scl list are shown in PI. V, //. These 
rocks, like those of the Birch Creek i^egion. contain many (luartz 
veins. Ijocalfy the rocks and the veins have bci^n mineralized and 
become the soura- of gold. 

In the Foityniile region they have been intruded most coni|)Iexly 
by igiiwtns nK'ks. Some of these have undergone nietamor]>hisiii 
along with the schists and have become im intimate part of them, 
while othei>i ai-e fresh and vary in size fi-om large intrusive masses 
down to thin sheets and narrow dikes. The a<xx)nipanying jdioto- 
graph (PI. VI, .1) shows a typical outcrop of hornblende-schist with 
a granitic sheet G inches in thickness parallel to the schistosity. In 
prospecting tlie rocks of the Fortymile formation the marble beds 
have oft«n been taken for veins, and much labor lias been lost. They 
ai-e often in a nearly vertical position on account of the close folding 
which the rocks have undergone, but an examination will show that 
they fonn an integral jiortion of the countiy rock, and can be traced 
sometimes for an indefinite distance. 

These schists are prominently develoi)ed on all of the gold-pi-oduc- 
ing creeks of tlie Fortymile area, with the exception of Chicken Ci-eek, 
They occur to the southwest of the Fortymile quadrangle around the 
head of the Buckskin, along Confederate Creek, and on North Fork 
of Fortymile Creek. They were observed also far to the west, along 
. Charley Kiver. 

In the northern portion of the Fortymile quadrangle the areal 
Ix)undarieH are not clearly determinated. Hornblende-schists and 
schistose limestones occur at the falls on the Soventymile, and are pro- 
visionally correlated with the Fortymile rocks. Quartzite-schists, 
similar to schists of the Fortymile, dip away to the east and west 
from the northern termination of the intrusive mass of (Jlacier 
Mountain. It seems best at present to draw the boundary between 
the quartzite-schists, which are often graphitic, and the limestone, 
which at several localities occurs to the north of them and is included 
provisionally in the Rampart formation. This limits the northern 
extension of these rocks to a line running northwesterly from the 
headwaters of American Creek. The boundary between this and the 
succeeding foi-mation is probably very irregular. 

The Birch Creek and Fortymile formations and all the other 
metamorphic schists were included by Brooks ' under tlie name of 
Kotio series, and in the geologic map {PI. IV) no attempt has been 
made to differentiate the various members. The age of tliese rocks 
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is undetermined, thoiigli they ai-e known to be older than the Devo- 
nian and therefore will fall in the lower Paleozoic or pre-Cambrian. 

BAMPAHT FORMATION. 

This formation also was described by Spurr" in the report to 
which reference has already been made. It includes limestones, 
<iuartz)te.s, black slaty shales, cherts, green shales with interbedded 
tuffs, and a mass of igneous material, mostly serpentine, diabase, and 
fine-grained fragmental volcanic>>, which have imparted a character- 
istic green color to the formation. A problem arises in drawing the 
boundary between these rocks and those of greater age. In discussing 
the Fortymile formation tlie line was drawn lietween a quartzite- 
schist and a rather massive limestone. Several sections were observed 
where, in passing from schists believed to belong to the Fortymile 
formation toward the rocks that are characteristically Kampart, a 
limestone occurs closely associated with the green igneous rocks. Such 
a limestone outcrops just below the forks of Bryant Creek, where it 
forms a steep slope about 200 feet in height, contains some fine- 
grained chert -like, siliceous beds,andisiiiclosecontactwith thegi'een 
igneous i-ock. The ridge to the north of Kxcelsior Creek and along the 
north side of Mission Creek has at its base a low sharp ridge of 
<{uartzite -schist with quartz veins, which may possibly belong to the 
Fortymile formation, lliis is separated by ii timbered hojlow from 
the main ridge, which is composed of gray limestone about 150 feet 
in thickness, capped by a very fine-grained, green, vesicular, dia- 
basic rock. This limestone, which forms prominent outcrops all 
along the st«ep slope toward Eagle, has frequently associated with it 
black shaly slates and is everywhere capped by .the igneous rock. 

In the Fortymile region south of Eagle, between the graphitic quartz- 
-schist and the green schists north of Thirteenmile camp, there is a 
limestone which occasionally yields fossils. Only crinoid stems were 
found, and these are of little stratigraphic value, but it is believed 
that this limestone, like those above mentioned, is more closelj' related 
to the green rocks than to those of the Fortymile formation. A dark 
shaly limestone and dark shales occur also between the greenstone 
area south of King Solomon Creek and the metamorphic schists to 
the north of this creek. It is deemed best, in view of the little evi- 
dence at present available, to include all the "rocks above described 
in the Rampart formation. The members of this formation have 
been metamorphosed far less than those of the Fortymile. They are 
well developed on American Creek and on the ridge to the west, f rom- 
ing a belt several miles wide, with a northwest-southeast trend. This 
belt crosses Bryant Creek just below the forks and covers a consider- 
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able area to the south of the Seventymile: it also crosses Granite 
Creek and the lower part of B'lume Creek. hiuI farther west lies to the 
north of tlie Seventymile. The serpentines, with their diabasic dikes 
and a medium-grained massive jjahbro, l)ecome prominent in the high 
ridge which extends from the Seventymile toward Charley River. . 

Another narrower belt, which also seems to have a northwesterly 
trend, occurs to the south of King Solomon Creek, The rocks are 
found again to the southeast of the Fortymile quadrangle and in 
the far southwest between Chicken Creek and South Fork. The dark 
shales at this locality, which carry gold in calcite seams, are also 
referred provisionally to this formation. These rocks seem to overlie 
unconformably the Fortymile rocks. Their age is probably Devo- 



Far younger than the rocks above described are those of the Kenai 
formation of Eocene age. They are best displayed in the lower val- 
ley of the Seventj'mile, where the river is bounded on either side by 
high ridges of massive conglomerate, with interbedded leaf-bearing 
shales. These occur on the lower part of Bryant Creek in an almost 
continuous section nearly a mile wide. The creek flows northeast. 
About i miles above the mouth occur thin-bedded gray and black 
shales, grits, and a small amount of conglomerate. In the shales are 
numerous heavy, yellow, ferruginous nodule';, often containing plant 
remains, which are also abundant in the thin-bedded grits. The strike 
is about N. 70° E., and the dip 15° to tlie north. About 700 feet 
downstream are precipitous slopes of conglomerate with an east- 
west strike across the stream and a nearly vertical dip. Great 
slabs of this compact rock have fallen from the slopes and lie 
weathering at their bases. These i>eds. with possibly some shales, 
occur over a width of about 3,000 feet and are succeeded by 60 
feet of dark and gray paper shales and grit, with the same strike 
and dip and in close contact with conglomerate on both sides. The 
shales contain many plant remains, and the sandy beds of the con- 
glomerate next to them exhibit irregular impressions a foot or more 
long and up to 4 inches wide. These show generally well-defined 
linear markiiigs, and there seems little doubt that they represent some 
form of vegetable life. The shales are succeeded by 350 feet of con- 
glomerate, and this by more fine sediments 50 feet thick, compowed 
of gray, micaceous, somewhat loosely consolidated, leaf-bearing 
shales and grits and fine-grained compact shales, where the leaves ai-e 
beautifully preserved. These shale be<ls, like the others, are in con- 
tact on both si<les with conglomerate; that on the downstream side 
outcrops with possibly some interbedded shales for nearly a quarter 
of a mile to a point where a wooded slope descends gradually toward 
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the Seventymile. Precipitous slopes were seen nearly 2 miles to 
the north across Seventymile, These were not visited, but in the con- 
tinuation of these slopes a few miles to the west the same formation 
was found. The maximum size of pebbles observed in the conglom- 
erate was 5 inches; the average was from 1 to 3 inches. The material 
is mostly black, gray, and green chert, quartzite, and vein 
quartz. The rock grades into a sandstone containing black chert 
pebbles in a sandstone cement resembling mortar. All the way to 
Barney Creek the ridge on the north side of the river is made up of 
this formation, either nearly vertical or dipping steeply toward the 
valley. The cement contains much ferruginous matter, and the rock 
breaks down easily into its constituent materials, which form loose 
heaps of gravel and sand. The strong, abrupt spurs on the south of 
Seventymile are also of this material as far as the falls. The steep- 
ness of the dip is well shown in the nearly vertical position of the 
leaves so abundant in the shale. 

On the west side of Mission Creek, about 2 miles above Excelsior 
Creek, there is a bluff 150 feet high of similar conglomerate, com- 
posed mostly of chert and vein quartz. Some pebbles of quartzit«- 
schist were Seen. Brownish sandstone is associated with it and fer- 
ruginous nodules, both containing the same species of plant life that 
were found on Bryant Creek. The dip is 50° to the northwest. 

A similar conglomerate occurs on Wolf Creek, about IJ miles above 
its mouth, forming a bluff 125 feet high on the west side of the creek. 
The occurrence is verj' similar to that on Mission Creek; the con- 
glomerate varies to a brownish sandstone, and its pebbles are mostly 
black and red chert and vein quartz with occasional pieces of granite 
and diorite. Some of the rock weathers easily and some is com- 
pact, like that of Seventymile, About 4 miles above the mouth of 
Wolf Creek, in the valley of a small tributary fr<Mn the west, occur 
. conglomerate, brown sandy beds, and clay. There is some associated 
eoal, loose pieces of which, a foot or more in diameter, were seen at 
the head of the creek ; a few shallow prospect holes had been sunk 
to determine its amount. The coal contains grains of soft, brittle 
amber. Nodules similar to those on the Seventymile were found 
which contained ill-preserved plant remains correlatable probably 
with those of the Seventymile. The low ridge directly south of 
Eagle is also composed of conglomerate, which continues for 4 miles 
southwest from Eagle, on the trail to American Creek, up to an alti- 
tude of about 2,000 feet. This is probably an extension of that on 
Wolf and Mission creeks. As in other localities, the conglomerate 
breaks down easily into constituents, and the gravels thus formed may 
readily be mistaken for more recent deposits. Conglomerate occurs 
again about half way between the mouth of Excelsior Creek and Gla- 
Bn!l. 251—05 M 3 
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cier Mountain. This may be an independent belt or an extension 
from the main mass. 

In the Chicken Creek area patches of sandstone occur, with asso- 
ciated shale and coal and possibly some loosely consolidated conglom- 
erate. As on Seventymile and Wolf creeks, there are ferruginous 
nodules which contain fragments of dicotyledonous leaves. The 
sandstone and shales also contain plant remains, badly preserved, but 
indicating the relationship of these beds with the Kenai, to which 
they are provisionally referred. 

Until more detailed studies are made it has seemed best to correlate 
with the Eocene or Arctic Miocene the rocks of all the localities vis- 
ited, where conglomerate beds occur associated with sandstone, shale, 
and coal. Plant remains are always present, and where determinable 
have been found to belong to this horizon. On Napoleon Creek there 
are conglomerates, sandstone, and coal-bearing beds similar to those 
on the Chicken, which, with those on the Chicken, have been referred 
by Spurr and Schrader » to the Mission Creek formation. The prob- 
lem of the relations of the younger rocks to the underlying metamor- 
phics and to each other requires detailed work for its solution. 

A deposit on the west side of Mission Creek, about a quarter of a 
. mile above the mouth of the Excelsior, unlike any seen elsewhere by 
the writer, was described by Schrader^ in Spurr's report. The bluff, 
here 90 feet high, is composed mostly of very slightly consolidated, 
angular, granitic material. Fragments of coarsely porphyritic light- 
colored granito 2 feet in diameter occur. There is much fine material 
of the same nature and a few water-worn pebbles, but apparently no 
chert pebbles. Some thin-layered beds of gray sandstone and clay 
beds with carbonaceous matter occur. The outorop has a thickness of 
about 30 feet and is tilted with a dip of 50° to the south ; the strike 
is N. 35° W. It is capped unconformably with 20 feet of coarse 
stream gravels. The locality is about 1^ miles below the bluff on 
Mission Creek, where the Kenai conglomerate with characteristic 
fossils was found ; the nearest outcrop on the north is quartzite-schist 
at the foot of the hill, a quarter of a mile distant. It is referred 
provisionally to the Kenai. 

QUATERNARY DEPOSITS. ' 

Bench gravels. — Bench gravels are common and attain their great- 
est development near the larger streams. They have been observed in 
many valleys of the Fortymile region and at various heights. The land 

" Geotogy of the Yukon gold dlstrlrt : Elgbteenth Ann. Bept. U. 8. Oeol. Sutrsr, pt. 3, 
180S, pp. 175-n«. 
• Op. clt., p. 339. 



D,g,t7cdb/GOOgIC 



D,g,t7cdb/GOOgIC 



n,g,t7cdb/G00gIc 



D,g,t7cdb/GOOgIC 



b,GoogIc 



rniNDLB.] OSOLOOIO SKETCH. 85 

lias undergone many changes in level, which have been recorded on 
the valley sides by benches and deposits of gravel,, which indicate the 
former water levels just as mud and driftwood register the level of 
high water in a stream. The simplest case is perhaps that of Sev- 
entymile Creek, where the stream is at present sunk, with nearly ver- 
tical banks, to a depth of about 20 feet within an older valley a half 
mile or more in width. The floor of the older valley, which is com- 
paratively fiat, is formed of the upturned beds of the conglomerate 
and shale. Before the stream commenced to cut its present shallow 
canyon it had deposited gravels widely over the surface of the valley 
floor, where they have been left. The tributaries necessarily had a 
similar development The clean-cut rock bench near the mouth of 
Flume Creek, 20 feet in height, capped by several feet of gravel, ia 
the best example that was observed. The conditions here at a level 
of only 20 feet above the present stream were repeated at various 
levels. The greatest height at which stream gravels occur on the 
Seventymile has not been determined. The most prominent bench is 
500 feet above the water, but no gravels were observed at this level 
(PL III, B). On Mission Creek, about a mile below the mouth of 
Excelsior, there is a bench 15 feet high, capped by about 7 feet of 
gravel, and a short distance above the mouth of Excelsior, on Mission 
Creek, a bluff 70 feet high, capped by 20 feet of stream gravels. 

The Fortymile and its tributaries are prominently benched. The 
most extensive of these benches, like that on the Seventymile, is 500 to 
600 feet above the stream. Gravels were observed near Bonanza Bar 
200 feet above the stream, and gold in paying quantities was reported 
in the high gravels nearly opposite Steele Creek. On Chicken Creek 
l>ench gravels are found 275 feet above the Creek, and the discovery 
of good values in them is leading to an investigation of similar 
deposits in many places. 

Stream gravels.— The. gravels of the present streams have been 
derived, so far as has been observed, from the material within their 
immediate drainage areas, either that of the bed rock or of older 
gravels within their borders. Bars were worked extensively in the 
early days on the Fortymile, and at the present time a small amount 
of this kind of work is being done. 

IGNEOUS ROCKS. 

Igneous rocks occur in great variety in the Yukon-Tanana country. 
Those of the Fortymile and Birch Creek regions have been described 
in detail by Spurr," and only a brief reference to the most important 
kinds and occurrences will here be nndertaken. 

The intrusives are granite, diorite, and gabbro, with many int«r- 

• Op. dt., pp. 225-2GO. 
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mediate types, and altered derivatives. The extrusives, st 
known, are diabases and basalts." 



The granites vary greatly in composition and may be roiighly 
divided into three varieties — alaskite, biotite-granite, and hornblende- 
granite. The alaskite is composed almost entirely of quartz and feld- 
spar; it occurs generally as small unaltered dikes and sills in tbe 
schists. The relation of this rock to quartz veins has been described 
in detail by Spurr in the chapter to which reference has already been 
made. The biotite-granite has a darker color, due to the presence 
of a considerable proportion of biotite, and occurs sometimes in large 
areas. The largest mass observed is west of Charley River, where it 
was traversed for about 10 miles. The rock forms a bare ridge 
which attains an altitude of about 4,000 feet. It is an evenly granu- 
lar, medium-grained biotite-granite, with pegmatitic areas and a 
local development of a gneissoid structure. A similar rock occurs 
commonly in the Fortymile region, and a fine porphyritic phase of it 
occurs in the Birch Creek region, where it is found on the gold- 
producing creeks. Some of the gneisses have probably been formed 
by metamorphism from granitic rocks which were perhaps older than 
the schists, and others, similar in character, from later intrusions 
which have been metamorphosed along with the rocks in which they 
are contained. There are some areas of hornblende-granite. 



Diorit« occurs in limited quantity, and many rocks intermediate 
in composition l>etween it and granite are found. These rocks resem- 
ble hornblende-granite, but contain much plagioclase and are more 
closely related to quartz -di or ite. A rather fine"gi'ained jwrphyritic 
variety of a rock, which is closely related to quartz-diorite and 
may be called a granodiorite-porphyry, occurs on Chicken Creek and 
is composed of corroded quartz phenocrysts, abundant plagioclase, 
orthoclase, much hornblende and biotite, considerable titan ite, and 
apatite. 

A large mass of a medium-grained fresh rock, varying in composi- 
tion from granodiorite to quartz-diorite, forms the sha,rp gray ridge 
of Glacier Mountain, 20 miles west from Eagle, and covers a consider- 
able area to the westward. Some of this rock contains abundant 
quartz, plagioclase, biotite. and hornblende. Other varieties contain 
considerable orthoclase. There is a fine, sharp, isolated peak, about 
6,000 feet in height, on the westernmost fork of Charley River, com- 
posed of this same beautiful rock. This locality is bounded on the 
north by the large area of biotite-granite already described and on the 
west by schists. Like the granites, this rock also has its gneissoid 

■Dnrlng 1904 many detached areafl of eitruslreB were obeerved soutbweat ot the Forty- 
inlle guadransle. ,— i 

lyCOOglC 



PRIKDLB.] GEOLOGIC 9KETCH. 87 

facies, and some dikes of it show clearly the characteristic effects of 
dynamic metamorphism. 

GABBRO. 

The most typical occurrence of gabbro is in the ridge that begins 
a short distance above the moutli of Flume Creek, on the north side 
of Seventymile Creek. As far as observed, this ridge is composed of 
gabbro and serpentine cut by diabasic dikes. The rough ridgea and 
precipitous peaks in which these rocks express themselves make this 
region one of wild beauty. The gabbro is a dark, greenish-gray, 
evenly granular rock, composed of irregular, equidimensional grains 
of plagioclase and monoclinic pyroxene, with an average diameter 
of from 2 to 3 millimeters. Coarser varieties occur, and sometimes 
there is a parallel arrangement of the minerals. The distribution of 
this rock has not been determined. There is much serpentine and 
many dikes of diabase in the same area. 

DIABASE AND BASALT. 

Isolate-d diabasic dikes are common throughout the Fortymile and 
Birch Creek regions, but the most important occurrences are in the 
Rampart formation, which is made more prominent by the presence 
of these rocks than by the less conspicuous sedimentaries. The rocks, 
which probably comprised originally a complex of basaltic flows, 
dikes, and tuffs, are now greatly altered and contain a large propor- 
tion of seri>entine, A fresh olivine basalt occurs sparingly. It is 
best developed on Chicken Creek, where it probably occurs as a flow. 
A small dike was observed on Confederate Creek, and on North Fork 
of Fortymile, a short distance above the " Kink," two dikes occur. 

SUMMARY. 

The region is a complex one, composed mostly of metamorphic 
rocks. The oldest rocks are believed to be the granites and gneisses 
of the southeastern portion, the contacts of which with later rocks 
are obscured by dynamic metamorphism and by the presence of simi- 
lar rocks of intrusive origin. These are succeeded by a closely folded 
metamorphic complex, locally separable into the Birch Creek and 
Fortymile formations. The Rampart (Devonian) rocks, which un- 
conformably overlie the others, contain a large proportion of vol- 
canic material, and, like them, have been closely folded. Foldings, 
intrusions, the formation of quartz veins, and mineralization have 
probably taken place at several periods. The material of the Kenai 
was deposited on these older rocks, afterwards folded with all tliat 
had gone before, and still later worn with theni by erosion to an 
undulating, more or less level, surface. Recent elevations and de- 
pressions have been many and have left their traces on the terraced 
slopes of many valleys and in accumulations of deposits, like those of 
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the Yukon silts, which have not been touched upon in this descrip- 
tion. There was a time, too, when volcanic dust from some distant 
source to the southward was deixsitcd in a thin layer over large areas 
of the Fortymile region, where it occurs just beneath the surface as 
a deposit similar in appearance to quicklime. 



The following report was prepared by Doctor Knowlton on the 
material collected from the various localities visited by the party: 
Fossil plants obtained bv L. M. Prindle fi-otit various localities during the 
season of 190S. 

[Br F. H. KDOwltOD.] 

SAP 224. Irene Guleh, Cbicken Creek : Fragnienta of stems, Indeterminable. 

SAP 224}. McDowell claim, Chldien Creek : BqiilRetum sp. 

SAP 2ST. Moutli of creek. 1 mile west of Chicken : Black carbonaceons sbale 

with minute plant fragments, indeterminable. 
SAP 261. Cbicken Creek: Fragments of dicotyledons, possibly Corylue Mac- 

Quarrli, hut uncertain. 
SAP 330. Wolf Creek: Tasodlum dublum? Heer; Populus sp. 
SAP S36. Branch of Wolf Creek; Populus, cf. P. Rlcbardsonl Heer; dicotyle- 
donous fragments. 
SAP SS7. Branch of Wolf Oreek : Only fragments of stems and bark. 
3AP 34a Bryant Creek: Sequoia Langsdorfll (Brgt.) Heer; Taxodlum duh- 

inm? Heer; Populus arctica? Heer; Populus Riehardsonl? Heer; 

Corylus MacQuanll (Forbes) Heer; Quercus platanla Heer; 

Bctula prlsca? Ett 
SAP 349. Bryant Creek: Sequoia EiaiigsdorSI (Brgt.) Heer; Corylns Mac- 

Quarril (Forbes) Heer; Populus arctica Heer; Populus Bichard- 

soni7 Heer; Juglans nlgella? Heer. 
SAP 350. Bryant Creek: Sequoia Langsdorfli (Brgt.) Heer; Equisetnm ep. ; 
Populus Intlor Heer; Populus Hookerl Heer; Fagus Deucalionls 

Unger: Quercua furcinervls (Ross M.) linger; Juglana sp.? 
SAP 355. Mogul Creek: Sequoia brevifolia? Heer; Corylus MacQuarrll 

(Forbes) Heer; Populus sp.? 
SAP 432. Mission Creek, 2 miles above junction with Excelsior: Corylus Mac- 

Qnarrlt (Forbes) Heer; Betula priaca Ett.; Fagus Deucalionis 

Listing tbe species from all tbe localities, we bave tbe following: 
Full list of species collected. 
Sequoia Langsdorfll. Corylus MacQuarrll. 

Sequoia brecifolia. Quercus furcinervls. 

Taxodium diihlum. (^erciis platanla. 

Populus arctica. Fagus Deucalionis. 

Populus latlor. Betula prisca. 

Populus Klcbnrdsonl. Juglans nlgella. 

Populns Hookerl. 
Taking well Into account the fact tbat not all of tbe above species are deter- 
mined with absolute certainty. It is nevertheless perfectly clear that all are of 
the same age, and I do not hesitate to say that this Is Arctic Miocene.o Not 
a trace of the Cretaceous element appears. 
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GOLD PLACERS. 

FORTYMILE REGION. 

FORTYMILE AREA. 

Since the discovery of gold on Fortymile Creek, in 1886, pros- 
pectors have devoted much attention to its basin. The most im- 
portant creeks at present are Wade, Walker Fork, Chicken, and 
Franklin, while some work is being done on the Fortymile itself, 
Napoleon Creek, the tributaries of Canyon Creek, and on North Fork 
of Fortymile. Prospecting is in progress in many places and still 
results occasionally in discoveries of economic importance. 

Wade Creek. — The basin of Wade Creek, which is reached by trail 
from the mouth of Steele Creek, lies about 10 miles south of the 
Fortymile, and embraces about 50 square miles (map, PI. VII). The 
creek, which is about 12 rniles long, heads in Steele Dome, 3,750 feet 
high, and flows in a nearly straight southwesterly direction, entering 
Walker Fork a few miles above its mouth. There is a fall of about 
600 feet from the upper limit of placer mining to the mouth — a dis- 
tance of about 8 miles. The valley is Sunk to a depth of about 1,500 
feet within the plateau, and is narrow and V -shaped in its upper por- 
tion; lower down it gradually widens, finally merging into the valley 
of Walker Fork, where the stream follows a meandering course over 
the surface of a broad flat. The spurs from the northwest descend 
M»mewhat more gradually toward the stream than those from the 
opposite side, and the cross section of the valley is thus somewhat 
unsymmetrical. The general characteristics are shown in PI. VI, B. 
The tributaries are short and flow in narrow V-shaped valleys. In 
dry seasons the demand for water far exceeds the supply, and much of 
the mining is brought to a standstill. 

There is considerable timber on the northwest slopes of the valley, 
and a light growth of spruce on the southeast. The valley floor is 
•generally covered with willows, but in the wider portion, toward 
Walker Fork, is well timbered with spruce and aspen, Dawson is 
the main source of supply, and most of the freighting is done during 
the winter. 

The bed rock in which the vaUey of Wade Creek has been in- 
cised includes several varieties of schist and some ferruginous, thin- 
bedded limestone, which is apparently interbedded with the schist. 
Mica-schist and hornblende-schist are the most common rocks. Their 
attitude is variable, but the general strike is northeast, about parallel 
with the creek, and the dip of the schistosity varies from nearly hori- 
zontal to 50° or more to the southeast, while a prominent system of 
joints strikes N. 30° W. The schists are often contorted and the 
structure is probably complex. A small dike of basalt, with a strike 
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of N. 60° E., was observed about a mile above Robinson Creek, 
Quartz veins are common in the schist and seem more abundant 
toward the head of the creek. Both bed rock and quartz veins con- 
tain in places considerable pyrite. 

The gravels vary from 1 foot to 3 or more feet in thickness and are 
composed of the rocks that are found outcropping in the valley and 
along its slopes, no foreign material being observed. The proportion 
of vein quartz is small. The fragments are more or less angular, owing 
to the schistose and jointed structure of the bed rock, are little worn, 
and are generally less than a foot in diameter. They are found across 
the entire width of the valley and on the low bench-like termination 
of the spurs, perhaps 10 to 20 feet above the valley floor. The gravels 
are covered with a layer of muck up to 20 feet in thickness. 

It is said that gold was discovered on this creek by Jack Wade 
about 1895. Rim prospects were found in the fall of 1898. The gold 
is rarely found more than 1^ feet above the bed rock in the gravels. 
Most of it is on bed rock and extends into it in crevices and along 
joint planes to a depth, in places, of 4 feet. It occurs rather irregu- 
larly, and the creek has the reputation of being spotted. Good pay 
was first struck on the rim at the terminations of the spurs on either 
side, and these became the favorite localities for work. The pay there 
is more accessible and found frequently in greater quantities than on 
the valley floor. 

As much of the gold occurs as nuggets, which are irregularly dis- 
tributed, it is difficult to form an idea of the average value of the 
ground. It is said to average about $100 to the box length of 12 by 
12 feet, but some ground has yielded, by the winter's work, from &0 
cents to $3 per cubic yard, including everything from surface to bed 
rock. 

Much of the gold is picked up during the work, and many nuggets 
have been found. One was found during the winter of 1900 worth 
$216; and in January, 1903, one was picked up which measured 
ii by IJ by IJ inches and was worth $558, A week later another 
was found worth $437,85 in gold, valued at $17 to the ounce. The 
nuggets are well smoothed, of a bright yellow color, contain very 
little quartz, and are often convex on one side and more or less flat 
and irregular on the other. Some of the prospectors had observed 
that the nuggets found by them were generally rougher on the 
side lying next to bed rock. The larger nuggets have been found 
in the part of the valley which is about midway between the source 
and the mouth. The gold occurs generally as small flat pieces, and a 
large portion of that from the head of the creek is rusty. The 
little gold found in prospecting the side gulches differs in character 
from that in the main creek in that it is very rough and somewhat 
rusty. Very little fine gold is found, and the proportion of black 
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sand is small. Barite is abundant, and its rounded pebbles are a 
characteristic associate of the gold. Black, shiny, rounded grains 
of hematite are also found. 

The fact that no foreign wash was observed makes it probable that 
the gold has been derived directly from the drainage area of the creek 
itself. Many quartz seams and stringers occur in the schists, some of 
them of considerable thickness, but the quartz is not sufficient in 
quantity to make the proportion in the gravels a very large one. 
Pieces of gold with quartz attached are common. Both the schists 
and the quartz contain pyrite. C>ne quartz vein occurring in the 
upper portion of the creek was found by assay for the Survey by 
E. E. Burlingame & Co., Denver, Colo., to carry 0.06 of an ounce of 
gold to the ton. It would seem from the information available that 
the gold has probably been derived from quartz veins and stringers 
in the schists and possibly also from mineralized areas in the schists 
themselv.es. 

The mining developments are scattered along about 5 miles of the 
creek, commencing at a point about 4 miles above the mouth and 
oxte.nding toward the source. Claims are generally one-fourth of a 
mile lengthwise of the creek. There are two Discovery claims, and 
claims have been staked from each in both directions. The gold is 
mined by drifting, by hydraulic methods, and by open cuts. 

Where the ground is deep and frozen some method of thawing is 
necessary. The most primitive way is by the wood fire. Hot water 
and hot rocks are sometimes used, either alone or in combination, but 
the most effective method is that of the steam thawer. The appa- 
ratus consists generally of a small boiler for the generation of steam, 
pipes for its transmission, and points. The latter are pipes, 4 feet 
or more in length, for driving into the frozen ground. They are 
connected near the one end with the steam pipe and provided at the 
pointed end with one or more small apertures, through which the 
steam rushes with greatly increased penetrative force, like water 
from the nozzle of an ordinary hose. They are placed against the 
frozen ground and driven in as fast as the ground becomes thawed. 
The quantity of steam can be easily regulated, and successful results 
on sinking and drifting depend largely on experience and good judg- 
ment in the use of the steam. Too much steam is liable to thaw the 
walls or roof of a drift to an undesirable extent and cause " slough- 
ing," or falling in of the walls, with the consequent necessity of 
handling much more dirt than is necessary. 

The drifting method is employed on Wade Creek mostly during 
the winter, the dump being washed out in the spring. On several 
of the claims the hydraulic method was in use in a small way. PI. 
VIII, A, shows a claim being stripped of muck by this method. 
Ditches have been built up to about a mile in length, and when used 
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in connection with canvas< liose give sufficient head to strip the muck 
from the surface of the gravel, so that it can be reached and shov- 
eled directly into the sluice boxes. The open-cut method is being 
introduced. For this the grade of the creek necessitates a bed-rock 
drain 700 feet or more in length. The muck, perhaps 7 feet thick, is 
stripped by ground sluicing and the gravel shoveled in. 

As much of the best ground has been worked out, development is 
being carried laterally to the benches, which may furnish consider- 
able gold. The difficulty, however, is to get sufficient water, the sea- 
son of 1903 being a particularly bad one in this respect. The output 
for the year 1902-3 was generally supposed to be about $50,000, and 
the expense of working probably absorbed from 40 to 50 per cent of 
this amount. About 50 men were at work on the creek, and wages 
were $5 and board. 

yfalheT Fork and ■neighhoring localities. — The area of economic 
interest on Walker Fork is in the far southeast comer of the Forty- 
mile quadrangle (PI. VII) and extends from the boundary nearly to 
Cherry Creek, a distance of about 4 miles. It is reached from Wade 
Creek by a good tr^il of about 14 miles along the ridge, and also from 
points on the Canadian side, whence the supplies are generally 
obtained. 

The headwaters of Walker Fork are small streams having their 
sources in the divide about a mile within Canadian territory. 
Poker and Davis creeks, which are the most important of these 
small streams, have narrow V -shaped valleys. Poker Creek flows 
directly west, about 1 mile of its short valley being on the Ameri- 
can side. Davis Creek flows southwest in a similar valley and joins 
Walker Fork about one- fourth of a mile below Poker; it heads" 
Just beyond the boundary, about \\ miles of its valley being on the 
American side. Both were described by Goodrich in Spurr's report," 

The course of Walker Fork below Davis is westerly, with a fall of 
about 100 feet to the mile. The valley is bounded on the north by a 
dome 3,380 feet high and to the south by a spur which descends 
gradually from an altitude of over 4,000 feet and terminates just 
south of the creek in a benched surface 400 feet high. The valley is 
about 2,000 feet above sea level and is unsymmetrical in cross sec- 
tion. Across the valley to the north the rise to the plateau level of 
about 3,000 feet is gradual and there is a bench corresponding to the 
one on the south. The slopes are covered with a light growth of 
small spruce, and the valley floor in places has produced timber of 
sufficient size for mining purposes. 

The bed rock, similar to that of Wade Creek, includes quartzite- 
schists, graphitic schists, and garnet- hornblende-schists. Strikes 
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were observed varying from 50° to 80° to the northeast, and the rocks 
liave been closely folded. Quartz seains are common. 

The material on bed rock varies from 4 to 12 feet in thickness and 
includes muck, sand, gravel, and sometimes clay. In places there 
is no muck on the gravels, and rarely no gravels are found under the 
muck. The average thickness of the gravels is about 6 feet, gener- 
ally exceeds 4 feet, and the maximum is 10 fexit. A small amount 
of clay is sometimes found between the gravels and bed rock. Occa- 
sionally rounded quartz bowlders a foot or more in diameter are 
found, but the greatest proportion is composed of angular schist 
fragments of small size. 

The thickness of the gravels increases gradually downstream, and 
from year to year it has been found profitable to work those of 
greater depth. Unlike Wade Creek, the gold is found not only on 
the bed rock, but in the gravels above bed rock through a distance 
oftentimes of 2 feet or more. In the bed rock it is found to a depth of 
li feet. The pay streak has been worked in places over a width of 
50 feet, but on the outer limits it contains small values. Ground 
has been worked, ranging in values to over $2 per cubic yard, and is 
said to run from $50 to $100 to the box length. The gold is found 
in pieces worth as high as $20, but the general run consists of small, 
flat pieces. Toward the head of the creek it is frequently black. 
Its origin is supposed to be in the small quartz stringers in the 
schist, which have sometimes been found to carry gold. 

As the drainage area is small a dry season quickly affects the water 
supply, thus making the output of the creek, especially that of the 
upper portion, largely dependent on climatic conditions. The richest 
gravels on th&se creeks have apparently been worked out, but there 
is some ground left which could probably be made to pay if water 
were available. On Walker Fork several outfits have been doing 
fairly well during the past few years on ground that was not worked 
in the early days, and the present annual production is probably 
about $20,000 to ^5,000. 

Most mining has been carried on by the open-cut method. For 
this it has been found necessary, on account of the low grade of the 
stream, to construct bed-rock drains 400 to 1,000 feet in length. A 
horse scraper was in use on one claim to clear away the tailings, and 
on another a steam engine was in operation, running a scraper and 
a bucket conveyor to elevate the dirt to the sluice boxes, handling 
effectively 400 to 500 scrapers of dirt a day (PI. VIII, B) . 

In July, 1903, about 40 men were working on Walker Fork and its 
tributaries, and wages were $4 a day with board. 

The country south from Walker Fork on the headwaters of Cherry 
Creek is being prospected. The bed rock and gravels of this area 
are similar in character to those found on Walker Fork. At the 
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junction of Owl and Crow creeks a little w(»rk had been done and some 
pay found, but the developments are not sufficient to give any indica- 
tion as to the values of the ground. 

Tributaries of Canyon Creek.—Somei mining is being done north of 
Walker Fork over the divide on tributaries of Canyon Creek. Squaw 
Gulch is the most important tributary, and is easily reached by fol- 
lowing the spur between Baby and Woods creeks. It heads in the 
divide opposite Wade Creek, and its tributaries have their source 
within a mile of those of the latter. In the lower 4 miles of its 
course it flows in a northeasterly direction and joins Canyon Creek 
about 6 miles above its mouth. It is a small stream with a fall of 
perhaps 150 feet to the mile. Its valley is narrow and V-shaped, and 
is sunk 1,500 feet below the level of the spurs on either side. The 
bed rock is marble, schist, and quartzite, which strike N. 45° W. and 
dip 30° to the northeast, and are cut occasionally by small granitic 
dikes. 

The gravels are of the same types as the bed rock, and the propor- 
tion of bowlders is large, especially toward the mouth of the creek. 
The depth of gravel varies from 3 to 10 feet, the average being about 
S feet. Gold is found in about 1^ feet of gravel over widths up to 50 
feet. It occurs as small flat pieces, often containing a considerable 
admixture of thin, flaky gold; but coarse pieces are common and 
specimens work $43 have been found. The best values thus far have 
averaged alwut $2 to the cubic yard, and the creek has produced » 
few thousand dollars. Considerable ditching has been done and 
dams have been built, but only a few men were on the creek in July. 
The flow, like that of other streams having small drainage areas, is 
closely dependent on climatic conditions and is immediately affected 
by drought. 

Franklin Creek. — This creek and r;;he conditions obtaining in 1897 
were described by Goodrich in Spuvr's report," already referred to. 
Its mouth is at the end of tlie ridge trail from Steele Creek to South 
Fork of Fortymiie, and is also on the Eagle-Valdes mail route, A 
small collection of cabins, picturesquely located on the small flat at 
the mouth, is known as Franklin and includes a post-oflice and road 
house. 

Gold was discovered on this creek in 1886, and the early days ar*: 
said to have been full of interest. One man's grub list in 1890 for 
two months consisted of 1 sack of flour and 5 pounds each of beans, 
rice, dried apples, and tea; the daily pancake was cut in three pieces, 
one for each meal. The gold was easy to mine and more easily spent 
on the little flat at the month of the creek, which was then crowded 
with miners, and passed quickly through many hands. 
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The creek, which is a short one, about 8 miles in length, flows in 
an easterly direction and joins South Fork atwut 10 miles south 
of the junction. The valley of the upper portion is comparatively 
open, that of the lower portion is narrow and V-shaped, with precipi- 
tous slopes; the stream bottom has a width of only about 50 feet. 
The bed rock includes micaceous, garnetiferous, and hornblendic 
schists, and crystalline limestone, which strike nearly east and west 
and have a southerly dip; they show much crumpling locally, and 
have been closely folded. The schists were found to be cut in places 
by acidic granitic dikes. 

The gravels are composed of more or less angular fragments of 
schist, crystalline limestone, granite, dark heavy rounded pieces of 
basalt, and heavy brown and green masses comi>osed of garnet, epi- 
dote, and quartz often with considerable pj'rite. The depth to bed 
rock varies from 2 to 30 feet, with an average of 8 to 10 feet. Pay is 
found mostly near bed rock and across the entire width of the creek 
bottom, and there is said to have been considerable ground which- con- 
tained as high as $5 to the cubic yard. The ground worked recently 
has varied from about $30 to $150 to the square box length of 12 by 12 
feet, which means a maximum Value of about $3 per cubic yard. 
There has been much variation in the size of the gold. Two of the 
largest nuggets found in the creek were worth $239 and $500. The 
general run of gold at present rarely includes nuggets worth above S30. 

The depth to bed rock on the bar at tlie mouth of the Franklin is 
about 3 feet; the gold there is found mostly on bed rock and to a 
depth of 2 feet within it. The avei-age value is about $1 to the square 
foot of bed rock. There is no evidence that the gold on Franklin 
Creek has had other than a local origin. Pieces are often found with 
quartz attached, and an assay for the Survey, by E. E, Burlingame & 
Co., of a quartz fragment containing considerable pyrite yielded O.lfi 
of an ounce of gold and 0,16 of an ounce of silver to the ton. The 
average annual production at present is about $8,000. 

Some winter drifting has been done on Franklin Creek, and in 
1903-4 the bar at the mouth was worked with a steam-thawing appa- 
ratus, but most of the ground is better adapted for summer work, 
There are generally about twenty days of good water for sluicing 
and sixty days for shoveling in; this may continue to about Sep- 
tember 20. The creek affords another illustration of the depend- 
ence of a small drainage area on abundant rain for satisfactory 
results. On July 4, 1903, there was only a small stream of water 
trickling through the gravel and standing here and there in discon- 
nect«d pools; little work had been done since the middle of June. 
In one summer ojwrations were entirely suspended from July 4 to 
August 15, while in 1902 conditions were favorable for work through- 
out the entire season. *■ 



b, Google 



46 FUBTYHILE, BIBOH OBBEE, AND FAIRBANKS FLAOEBS. [bell. 251. 

Chicken Creek. — As one climbs the ridge south of Franklin a view 
is obtained far to the south with the peak of Fairplaj in the back- 
ground and the Kechumstuk Hills off to the west. (See map, PI, 
VII.) In the foreground is the open valley of Chicken Creek, 
limited on the north Vty a rugged mass 3,400 feet in height, which occu- 
pies the right angle where South Fork bends to the west, and on the 
west by a broad flnt spur between Chicken Creek and Mosquito Fork, 
which rises gradually to a level of about 2,000 feet, forming a striking 
feature in the landscape. In the middle distance Mosquito Fork 
crosses the region in an easterly direction and Denison Fork is seen 
coming in from the south. The valleys of all three streams are 
benched. The drainage area of Chicken Creek includes about 20 
square miles of a fan-shaped area, which is only about 5 miles in 
length in a north -and -south direction. The tributaries converge from 
their sources in the divide between it and Franklin, thus giving an 
amphitheatral form to the upper valley. Below the last tributary the 
creek has a length of only about 1^ miles. It ia a small one, flows in a 
southerly direction, and in the lower portion of its course has a fall of 
less than 80 feet to the mile. Of the tributaries, which flow in narrow 
valleys, the Stonehouse and Myers Fork are the most important. The 
valley of the main stream has a flat on the west which rises gradually 
until, at a distance of several hundred feet from the stream, it meets 
the foot of the broad, low spur west of Chicken Creek. This flat, as 
seen from the ridge between Chicken and Franklin creeks in July, 
1900, was flecked with tents and cabins and presented an appearance 
of much activity. Toward the south it merges into the broad, grass- 
covered meadows of Mosquito Fork, where moose are said to have been 
abundant in the early days. The ridge to the east of the Chicken 
shows a rather well-defined benching in the vicinity of Mosquito Fork. 
About a mile east of the Chicken and 275 feet above it there heads a 
small stream known as the Lost Chicken, which flows southeasterly to 
Mosquito Fork, 

The distance from Franklin to Chicken Creek is about 5 miles. 
There is a trail which ascends the divide from a point on South Fork 
just below the mouth of Franklin Creek, and another by way of 
Franklin and Tin Kettle creeks. 

Supplies are brought by freight boats up Fortymile Creek, South 
Fork, and Mosquito Fork to the mouth of Chicken Creek. There is, 
however, but little freighting done in summer. 

There is an interesting variety of rocks in the valley of Chicken 
Creek. The igneous rocks may be roughly divided into members of 
the granite-diorite families, dark hornblende rocks (partly of tuffa- 
ceous origin, cut by dikes of the former group), and fresh olivine- 
basalt The other rocks include dark shales, much jointed and broken 
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and containing quartz and calcite seams, and a formation consisting 
of sandstone, sandy shales, and coal beds. 

The ridge between Franklin and Chicken Creeks is composed of 
granular and porphyritic representatives of types ranging from 
hornblende-granite to quartz-diorite, those related to the latter type 
being the more common. These rocks also form the canyon wall of 
Mosquito Fdrk about 2 miles west of the Chicken, and occur again 
on the ridge between Chicken and Lost Chicken creeks. The green- 
stone and related rocks, largely of tulTaceous origin, form the high 
ridge east of the Chicken and are cut by dikes of the preceding types, 
Oli vine-basalt occurs on Myers Fork, on the lower portion of Stone- 
house Creek, and on the east side of the Chicken about a mile below 
the Stonehouse. It apparently extends over the entire area west- 
ward from this latter point to the dioritic rocks on Mosquito Fork. 
Dark jointed shales with quartz and calcite seams overlie the por- 
phyry east of Stonehouse Creek and are of interest because gold has 
been found in them. Sandstone, sandy shale, and coal beds occur at 
several localities on Chicken Creek, and coal is sometimes the bed 
rock on which the gold is found. The sandstone, the ferruginous 
nodules which it contains, and the sandy shales all contain badly pre- 
served plant remains, and the formation is correlated provisionally 
with similar occurrences near Eagle which belong to the Kenai ■ 
formation. 

The stream gi'avels, ^ far as known, lie on a bed rock of basalt, 
sandstone, or coal. They include representatives of the different 
kinds of bed rock occurring in the neighboring hills. There is a large 
proportion of greenstone and much olivine basalt ; granular and por- 
phyritic varieties of the granodiorite type ar^ abundant, and there 
is some quartz, slate, sandstone, coal, and ferruginous nodules often 
containing fragments of dicotyledonous leaves. Pieces of marble and 
schist indicate the occurrence of a formation like that of Franklin 
Creek somewhere within the valley. The depth to bed rock in the 
main valley varies generally from 6 to 45 feet. A layer of muck 22 
feet thick covers the gravels, often forming more than half the entire 
deposit on bed rock. The gravels vary from 6 to 20 feet in thick- 
ness and are found mostly on the west side of the stream to a distance 
of nearly 1,000 feet from it. They vary in size up to a foot or more 
in diameter, and in the lower portion contain considerable clay, which 
often acts as a gold robber by balling up in the sluice boxes. 

The pay is found mostly on bed rock, but sometimes extends into it 
and often above it, where it is found through 5 feet or more of the 
gravel. Most of the work has been done on the west side at a consider- 
able distance from the creek. Pay has been found to nearly the ex- 
treme western limit of the gravel and over a width of 80 feet. The 
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values vary from $50 to $175 to the box length, and a considerable 
portion of the grroiind probably averages about $1 to the square foot. 
The gold is different from that of the other creeks. It is usually 
rather fine, much of it is granular, and the color is generally dark. 
Some of the gold is rather rough and is frequently found with quartz 
attached. No large nuggete have been found. 

The bench between Chicken and Lost Chicken creeks is about 275 
feet above the valley. Ground was located at the head of the Lost 
Chicken in 1901. Several holes were sunk along the creek and on the 
bench, and in the last one pay was found at a depth of 33 feet. One 
hole sunk in the west aide of the bench near the top is interesting in 
that sandstone with plant-bearing shales was found at a depth of 90 
feet, overlain by loosely cemented gravels surmounted by 15 feet of 
muck. In the fall of 1902 some drifting was done on a portion of the 
ground, which averaged about $1 to the square foot. Near at hand 
two shafts were sunk to bed rock, one 53 feet and the other 45 feet in 
depth, and a dump obtained, which was estimated to contain from 
$35,000 to $40,000. This is shown in the accompanying photograph, 
taken after $25,000 had already been washed from it (PI. IX, B). 
The bed rock is of the same dioritic type as that already referred to 
on Mosquito Fork. The 45-foot hole was sunk to bed rock through 
■ 23 feet of muck and 22 feet of gravel and the upper portion of the 
decomposed bed rock was taken out along with the gravels. These 
are the sam^ in kind as the recent stream gravels, but are somewhat 
finer and show more wear. The discovery of gold on this bench has 
led to much activity in prospecting the benches throughout the region, 
and considerable work was under way west of Chicken Creek on the 
high benches of Mosquito Fofk. 

Chicken Creek has a further interest in that two localities have 
been found bearing on the origin of the gold. One of these is about 
2^ miles west of Chicken Creek on Mosquito Fork. At this point 
on the north of Mosquito Fork there is a steep canyon wall composed 
of a medium-grained greenish rock having about the composition of 
a quartz-diorite. On the side of this canyon wall, about 200 feet 
above the stream, occurs a mineralized zone, which has a thickness of 
about 6 feet and a strike of about N. 25*^ W., in which weathering 
has produced brilliant red and yellow colors. The rock within this 
zone is mostly decomposed to a kaolin-like mass, containing abun- 
dant fragments of quartz seams. This material pans fine flour gold. 
Assays of two specimens for the Survey by E. E. Burlingame & Co., 
Denver, gave for the one, in ounces per ton, gold 0.58 and silver 0.10; 
for the other, gold 0.36, silver 0.10; or an average of the two of about 
$9.70 in gold per ton. No drifting has been done and the specimens 
were taken directly from the surface. The extent of the deposit was 
still unknown, and as such values would not pay for working under 
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present conditions the occurrence is of interest chiefly in pointing to 
one possible source of the placer gold occurring on Chicken Creek. 
This rock is the bed rock on the bench between the Chicken and the 
Lost Chicken. A porphyry of about the same composition but very 
different in appearance outcrops abundantly on the south side of the 
divide between Chicken and Franklin creeks. 

On the broad spur east of Stonehouse Creek, about 1 mile north of 
the junction of the Stonehouse and the Chicken and about 500 feet 
Vertically above it, gold has been found in place in dark shales lying 
on the nearly flat surface of the fine-grained, dark-colored porphyry 
to which reference has just .been made. At this locality a 10- foot 
hole has been sunk and a crosscut of less depth run to a distance of 
85 feet on the west side. In the bottom of tiie hole there is exposed 
about 2 feet of the porphyritic rock, containing abundant corroded 
quartz phenocrysts up to 3 mm. in diameter, and some larger ones of 
plagioclase feldspar in a fine-grained, dark-gray groundmass contain- 
ing some pyrite. This hard, -tough rock is considerably jointed and 
much discolored by iron rust along the joint planes. On top of it is a 
lO-inch layer of soft black material of the consistency of clay, suc- 
ceeded by 5 to 6 feet of blackish shales, much jointed and having a 
general dip of 25° to the southwest, thus conforming with the surface 
of the porphyry and that of the black layer. These shales contain 
many calcite and some quartz seams, but these are rarely more than 2 
inches in thickness and do not extend into the black layer below them. 
The quartz seams were found to contain considerable pyrite, and the 
thinner calcite seams contain interesting specimens of gold, which 
occurs in thin plates along planes in the calcite. The shales are cov- 
ered with 3 to 3 feet of soil. 

Twelve hundred feet southwest of this locality a similar porphy- 
ritic rock occurs, but here the rock is more coarsely crystalline and 
more like a dark-colored granite in appearance. It was covered with 
a thin deposit of gravel resembling the bench gravels found at other 
localities within the valley of Chicken Creek. The igneous rock 
probably forms the main mass of this broad spur and is overlain 
locally by the shales. The distribution of the shales and other pos- 
sible occurrences of gold with them have not been determined. Shales 
somewhat similar in character are cut by the ditch on the east just 
above Stonehouse Creek, where they are covered by about 5 feet of 
muck. 

The locality above described has produced many beautiful speci- 
mens of gold associated with calcite, and is of present interest chiefly 
in pointing out another possible source of the placer gold. No work 
has been done to show whether the shales have been uniformly 
mineralized over considerable areas. If such were the case and con- 
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ditions were favorable, they could be stripped from the usderlyiiig 
rock. The water supply in this area is a very limited one. 

On the main creek methods are in use adapted to the depth and 
character of the ground, most of the work being done by the steam 
thawer. Shafts are sunk to bed rock and drifting continued hori- 
zontally to the limits of the pay streak, while the dirt is hoisted 
to the surface in buckets, sometimes by hand windlass, but generally 
by horsepower or steam hoist. A tripod is erected over the shaft 
and the rope or cable from the bucket passed over a pulley at the 
top of the tripod and thence by other pulleys to the source of power 
{PI. TX, A). Horsepower is cheaper, and with it about 60 cubic 
yards can be hoisted a day from a depth of 20 to 30 feet. One outfit, 
by the use of a 12-horsepower boiler steam thawing apparatus and 
hoist, raised about 80 cubic yards in a day of ten hours from two 
shafts 45 and 53 feet in depth. 

It has been found cheaper to drift in the summer season, for the 
cost of winter work is about 60 per cent of the output and of summer 
work only about 40 per cent. The thawed dirt can be dumped im- 
mediately into the sluice boxes and washed. There are several miles 
of ditching to bring water from the various tributaries, but in a dry 
season the supply is insufficient. In the first week of July, 1903, there 
had been already three weeks of dry weather and much of the work 
was at a standstill. 

At a few localities on Chicken Creek, Myers Fork, Stonehouse 
Creek, and Irene Gulch, claims are worked by open cuts. Work can 
commence May 1 and continue to September 20. 

Three claims were being worked on the upper portion of Myers 
Fork, where the bed rock is olivine-basalt and the gravels vary from 
8 to 20 feet in thickness. About 2^ feet of gravels are washed, but 
most of the gold occurs on bed rock. It is coarser than that on the 
Chicken and runs from $80 to $100 to the box length. 

On the Stonehouse, where a few men were working, the depth to 
bed rock is about 14 feet, and pay is found through 3 to 4 feet of 
gravel. On the rim to the east of the Stonehouse the depth varies up 
to a maximum of about 12 feet. The gold found here is rough and 
dark colored and may have been derived from the shales cut by 
the ditch just above this locality that are similar to those in which 
gold has been found in place one-fourth mile farther east, Irene 
Gulch enters the Stonehouse from the east. It is very short, hardly 
more than a sag in the sIoi>es of the main ^'alley, but is interesting in 
that it also heads in the shale area. The bed rock in the lower por- 
tion is sandstone containing nodules with plant remains. Water is 
brought by a ditch 2,800 feet in length from the upper valley of the 
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Stonehouse. Little could be done last season on account of the low 
water. 

The production from Chicken Creek and the benches during the 
season of 1903 was about $100,000, In July about 80 men were work- 
ing; earlier in the season there had been perhaps twice that number. 

North Fork of Fortymile. — North Fork meanders in a narrow 
rock -cut canyon about 600 feet below the floor of the old valley. The 
upstream part and the downstream part of a meander are frequently 
brought close together and are sometimes separated by only a narrow 
ridge of rock. In a river like the Mississippi cut-offs are often 
formed at high water in such portions of the stream, but in a stream 
like North Fork, deeply sunk within hard rock, a cnt-off can be 
formed by natural processes only when the stream wears away the 
narrow rock barrier. About 20 miles up North Fork from the junc- 
tion the two parts of a meander were separated from each other by a 
sharp ridge of rock over 100 feet high and only 100 feet wide at the 
base, while the distance around by stream was 2f miles. This locality, 
wliich is known as the " Kink," lies a few miles west of the area shown 
on the map (PL VII). It was a comparatively easy matter to blast 
away the rock barrier, and thus form an artificial cut-off which drained 
the " Kink," with the ex<:«ption of a few standing pools of water. The 
original width of the cut-off was only about 15 feet, and at first only a 
small quantity of water flowed through it, but after a few hours the 
main body rushed through and soon worked out a channel over 40 feet 
wide. The low gradient in the 2f miles around is now concentrated in 
a fall of about 17 feet in two portions, an upper one of about 15 feet 
and a lower one of about 2 feet. There is a deep hole below the falls 
where grayling swim in great numbers, unable to travel upstream by 
the customary route or to jump the falls. It is said, however, that the 
rock is rapidly wearing away, and that even now an occasional fish 
can make his way to the upper river. A view downstream through 
the cut-off and another showing the drained bed of the river are 
shown in PI. X, A and 5. 

The bed rock at the cut-off is quarta-biotite-gamet-schist, witli a 
northwest strike and a northeast dip of 45°, Half a mile to the 
west occur large out«rops of thin-bedded and massive crystalline 
limestones with a similar strike and dip. These outcrop on the east 
side of the hill to the west of North Fork, and the schists occur 
again on Hutchinson Creek at the saw mill. The same formation of 
schists and limestones, which is found for several miles to the north 
and south of North Fork, is a continuation of the formation occurring 
on the lower Fortymile at Bonanza Bar, Franklin Creek, Wade Creek, 
and other gold -producing areas. About half a mile above the Kink 
the schists are cut by a dike of olivine-basalt about 100 feet thick, and 
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500 feet farther up by another dike of the same rock. The stream 
gravels are derived largely from the metamorphic formation, but in- 
clude also a considerable proportion of granodiorite and some basalt. 
It is proposed to work the gravels in the drained portion of the river 
bed. which is about 200 feet wide, by a steam dredge during the season 
of 1904. The gravels along the side of the channel are 7 feet thick and 
are covered with about 8 feet of sand and muck, while those of the 
lower benches vary in thickness from 10 to 20 feet. Considerable 
work has been done here, but it is not known whether the average 
values of the gravels have been found sufficient to justify their exploi- 
tation," 

Other localities. — There has been some prospecting in upper Hutch- 
inson Valley. Two men working on Confederate Creek, just above 
the mouth of Humbug Pup, report about 6 feet of gravel on a bed rock 
of schist Some prospecting was in progress on Montana Creek, at- 
the mouth of which good results are said to have been obtained in 
1902. So far as seen the bed rock throughout the valley belongs to 
the schist-limestone formation, cut occasionally by granitic and ba- 
saltic dikes. 

Napoleon Creek was not visited, but is said to carry good values. 
It has been extensively exploited in the past, though little except 
representation work was done during 1903. 

A few men were found working on the bars of Fortymile between 
Steele' Creek and Bonanza Bar. The rocks along this portion of the 
river are closely folded hornblende, mica, garnetiferous and quartzite 
schists, interbedded with bluish crystalline limestone, with a uniform 
strike about east and west, 

Xugget Gulch, a small tributary of Fortymile, has its source in a 
dome 3,320 feet in height, about 4 miles north of the river. It flows 
in a southerly direction through a narrow V-shaped valley, and enters 
Fortymile about 2 miles below Steele Creek. This creek is said to 
have produced considerable gold in the early days, but in June, 1903, 
no one was found working on it. The schist-limestone formation 
outcrops frequently in the bed of the creek and on the sides of the 
canyon, with a northerly upstream dip. The quartait«-schists often 
show crumpling and even hrecciation of the different layers. A 
large mass of basic igneous rock related to gabbro occurs at the head 
of the creek. The gravels include varieties of schist, limestone, vein 
quartz, and pieces of the dark-green igneous rock. The creek has 
been worked for a mile above the mouth, over a width of about 30 
feet. 

Gravels occur on the benches in the vicinity of the Fortymile, and 
as the gulch diggings become worked out attention is being directed 
seaaoD of 1904 and tbe locality at present !■ 
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to these possible sources of gold. The stream which formerly occu- 
pied the old valley of the Fortymile had its meanders and deposited 
its gravek in about the same way as the stream is now doing at a 
level from 500 to 600 feet lower. As in the present valley only a few 
localities are found where pay occurs in quantities of economic 
importance, so in this older, larger valley there were also some locali- 
ties more favorable than others for the deposition of gold. In pros- 
pecting these gravels, then, the form of the old valley, the probable 
position of the stream within it, its relations to the bed rock, and the 
lateral spurs and the probable location of the old bars should be 
carefully studied. The old conditions should be restored so far as 
possible in the mind of the prospector, and those localities selected 
for prospecting which seem to have presented in the older time the 
best conditions for the concentration of the gold. 

Miller Creek is a small branch of Dome Creek about 2J miles in 
length, which has its source in the divide between Dome and McKin- 
ley, and flows in a southerly direction through a comparatively open 
valley, bounded on either side by the broad spurs which slope gradu- 
ally from the divide to Dome Creek. Gold was discovered here in 
18&3 by men who packed in their supplies from Nugget Gulch. The 
bed rock belongs to the schist formation and most of the gravel is 
schist. Pieces are found up to a foot or more in diameter, and a few 
well-rounded bowlders of quartz of somewhat larger size occur. 
There are about 8 feet of gravel covered by a variable thickness of 
muck and moss. The pay, which occurs near the bed rock, in about 
10 inches of dirt, over a width of about 20 feet, is said to be mostly 
coarse and rough, but to include also some smooth pieces. No gold 
has been found in the other tributaries of the Dome 'or in the Dome 
itself, except just below the mouth of Miller Creek, where good pay 
was found. The locality is interesting in showing an isolated occur- 
rence of gold in a region where there are large areas of similar bed 
rock. 

RAGTJ! AREA. 

American Greek. — At present the most important gold-produciiig 
area in the vicinity of Eagle is that of American Creek and its tribu- 
tary, Discovery Fork. American Creek heads in the divide, about 16 
miles southwest of Eagle, flows in an irregular northeasterly course, 
and enters Mission Creek about a mile above its mouth. From the 
divide at the source to the mouth there is a fall of more than 3,000 
feet. Discovery Fork is formed by the union of several small tributa- 
ries', flows in a northerly direction, and joins American Creek within 
the headwater area. The main stream and tributaries flow, with a 
swift current, in narrow V-shaped valleys, deep within the inclosing 
ridges, as shown in PL XII, A. 
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Graphitic schists, containing abundant quartz seams, form a portion 
of the bed rock about the headwaters, and crystalline limestone out- 
crops on the divide at the head of Discovery Fork. Schists similar to 
those above described occur again on American Creek about a mile 
above its junction with Discovery Fork, Below this point to Discov- 
ery Fork and on the latter stream, the bed rock is mostly serpentine, 
frequently cut by basic dikes. 

Though American Creek has been worked for several years and 
considerable coarse gold found upon it, no preparations were made 
to work the gravels on a large scale until 1903, when a hydraulic 
plant was installed at a point about 1 mile above Discovery Fork, 
where there is an ill-defined bench on the west side. The gravels at 
this locality are about 5 feet thick, composed of schist and igneous 
rocks. There are 3 feet of loose gravel called "chicken feed," and 2 
feet of similar material with a large proportion of clay. Gold is 
found throughout this lower deposit, but the best pay is next to bed 
rock, some being also found in the bed rock itself to a depth- of 2 feet. 
Barite is a common associate of the gold. 

The slope is a rather steep one, from the edge of which to the wat«r 
of the creek there is a fall of about 15 feet. A flume, 'i',200 feet in 
length, with a capacity of 1,200 inches, has been built from the upper 
portion of American Creek, giving a head of 150 feet and fumishinfr 
water intended to supply two hydraulic elevators. The capacity of the 
plant was expected to be about 1,000 cubic yards of dirt in a day of 
twenty -four hours, and the expense of working about 10 per cent. At 
the time of the writer's visit the water was turned on the ground for 
the first time. The plant is a very complete one for work and, if thu 
water supply can be depended upon, should accomplish good results. 
It is shown in PI. XI." 

Discovery Fork. — On Discovery Fork there are from 4 to 10 feet of 
gravels lying on the serpentine bed rock, covered with as much as 12 
feet of muck. The pay is mostly on bed rock and is rather coarse. 
Values are found over a width of from 8 to nearly 30 feet. The creek 
has produced perhaps $20,000. During the season of 1903 two outfits 
were working on it-'' 

SEVENTTMILE AREA. 

Broken Neck Creek. — This creek is about 20 miles northwest of 
Eagle. It is short, entering the Seventymile from the north just 
above Mogul Creek, which enters from the south. Its valley is 
bounded by precipitous walls several hundred feet high, and where 



* During 1904 eicelleot resulta were secured by the use of an Butomatlc dumii gate. 
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the stream leaves it to cross the flat to tlie Seventymile is only 120 feet 
wide. The bed rock is conglomerate, interbedded with shale contain- 
ing many fossil leaves of Arctic Miocene (Kocene) age. The strike 
is N. 60° W., and the dip 75° upstream to the north. The gravels 
are composed of the pebbles found in the conglomerate, fragments of 
the conglomerate itself, pieces of shale and sandstone, occasional 
bowlders of quartzite a foot or more in diameter and unlike the pebbles 
found in the conglomerate, and bowlders of conglomerate, which are 
finer grained than that outcropping along the creek, are very compact, 
and contain a larger proportion of chert pebbles. The creek has been 
worked to a width of 100 feet at the mouth for about one-half mile 
upstream. The pay streak is said to have been about 6 feet wide, 
and the total production about $10,000. 

The falls. — ^The falls are about 20 miles northwest of Eagle, on the 
Seventymile. Below them the valley of the Seventymile is bounded by 
conglomerate on both sides; above them for a few miles the river flows 
close to the contact of the old metamorpbic schist formation and the 
conglomerate; at them the river is cutting the schists and has become 
separated from the conglomerate by a hill of schist and impure lime- 
stone 400 feet high. The falls are only about 9 feet in height. Just 
below them the stream flows through schist walls 20 to 40 feet apart 
and 20 feet high. The strike of the schistosity is about N, 75° E.; 
the dip 25° to the northwest. Folding has been very close, as is shown 
by the closely appressed minor plications, and the rocks have 
been much jointed. On the south side of the stream, just above the 
falls, there is a deposit of gravel on the schist 3 to 9 feet thick, covered 
with a few feet of muck. At the point where work was in progress 
the bank is about 10 feet high; a section from top to bottom showed 
2 feet of moss and muck, 4 feet of fine gravel and sand, 1 foot of 
muck and sand, and 3 to 4 feet of gravel. The gravels include con- 
glomerate, schist, vein quartz, limestone, and considerable clay. Pay 
is said to be found all through tlie lower gravels. 

Three men were working at this locality. A ditch IJ miles long 
brings water from Washington Creek to a point on the opposite side 
of the Seventymile, across which it is carried in a canvas hose, SJ 
inches in diameter, on a bridge 220 feet long and 30 feet high, to 
another ditch 400 feet in length, whence it is used (PI. XII, B). 
During the night the water is run on the muck, sluicing it away, and 
thus preparing the ground for shoveling in. 

Sonickson Creek. — This creek heads in the high ridge about 6 miles 
south of Seventymile and enters the river about 2 miles west of the 
fall. In this part of its course it runs close to the southern boundary 
of the valley, leaving on the north a finely preserved flat a half mile 
in width and 20 feet alnive the stream, Sonickson is a small creek, 
flowing in a canyon whose slopes exhibit well-defined benching in the 
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vicinity of tlie Seventymile. The bed i-ock at its mouth is a calcare- 
ous and gi'aphitio scliist, with a strike N. 80° W. and a vertical 
dip. Some work has been done near the mouth. The average depth 
to bed rock is about S feet, and the mantle of sand and gravel in about 
2 feet thick. The gravels contain bowlders of schist, conglomerate, 
greenstone, and granite. The gold occurK in thin pieces, which some- 
times have quartz attached. At the time of examination Htlle work 
had been done for five weeks on account of low water, 

Barney Creek. — Barney is a small creek entering Seventymile from 
the north, about 5 miles west of Sonicksou Creek and 30 miles north- 
west from Eagle. It is formed by two tributaries, one from the 
north and the other from the east, and Hows south about a half mile 
through a very narrow canyon to the Seventymile. The bed rock 
includes closely folded conglomerate and plant-bearing shales, as on 
the Broken Neck. The strike is N. 65° W. and the dip varies from 
55° south to vertical. 

The gravels in the creek are 1^ to 3 feet thick, composed of pebbles 
from the conglomerate, pieces of the conglomerate, and bowlders of 
vitreous quartzite up to 3 feet in diameter. The gold occurs in thin 
plates up to one-fourth inch in diameter. 

At a level about 50 feet above the mouth of the creek, on the west 
side of the stream, and also between the forks about one-half mile 
upstream, is a deposit about 6 feet thick on the upturned edges of the 
conglomerate. This deposit consists of 3 feet of gravel and 3 feet of 
sand and muck. The gravels contain (arge quartzit« bowlders, and 
on the point between the creeks have been found to carry gold. 

The fact that similar bench gravels occur on both Broken Neck and 
Barney creeks indicates a considerable distribution of these gravels, 
and the fact that gold has been found in them at Barney Creek points 
to them as a possible source of the placer gold. The quartzite is en- 
tirely massive, vitreous, with no evidence of shearing or schistosity. 
The nearest locality where similar rock was found in place is on the 
ridge east of Glacier Moimtain and north of Seward Creek. Farther 
west the ridge south of the Seventymile contains many metamorphosed 
quartaose sediments and granular intmsives. No evidence could be 
obtained as to whether gold had ever been found in the conglomerates 
themselves. The creek was first prospected In 1895, and is said to 
have been a good producer in 18^6. 

Nugget Creel: — This creek is small, entering the Seventymile 
about 10 miles above Barney Creek, The bed rock is a gneissoid 
granite, and the gravels mostly of the same material, their average 
thickness being about 4 feet. The gold occurs in plates up to one- 
fourth of an inch in diameter, and has garnets a.ssociated with it. 
The quantity of black sand is very small. Pay is found over a 
width of 20 feet from rim to rim and for a length of about four 
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claims. Two men ^ere working on the creek, but could »Io little on 
account of the low wat^ r. 

Fluine Greek. — This creek enters Seventyniile from tlie soutli atmut 
45 miles by trail from Eagle. It heads several miles back in the hills 
and flows in a V-shaped valley, ivhch about a mile from the mouth 
becomes very narrow and is bounded by precipitous walls. About a 
half mile above the mouth the walls begin to recede from .he stream, 
and at the mouth there is a flat about 300 feet in width. A quarter 
of a mile upstream this is bounded on the west by the face of a rock- 
cut bench, which lies about 20 feet higher than the creek and has a 
very even surface mantled with a few feet of gravel. 

The bed rock for about a mile above the mouth is greenstone and 
serpentine. Basic dikes are common. Above this formation are the 
metamorphic schists. The gravels at this point are mostly schist, but 
include a considerable proportion of large quartzite bowlders, green- 
stone, vein quartz, crystalline limestone, black chert conglomerate, 
and a rock which resembles granite, but is more closely related to a 
quartz-diorite. The rock is said to occur abundantly at the head of 
the stream. Flume Creek has been a favorite creek for prospecting. 
Some coarse gold has been found, and nuggets of considerable value 
have been reported. There are mineralized areas in the greenstone 
formation, one of which, hardly a mile above the mouth, has been 
somewhat prospected. At this place the rock contains many small 
quartz stringers, intersecting at various angles, and considerable 
pyrite. The oxidized zone, about 40 feet in width, can be traced 
across the creek to the opposite wall of the canyon, and strikes 
about N. 25^^ W. 

Benches. — The extensive benching which the valley of the Seventy- 
mile has undergone has been accompanied on the lower benches by the 
deposition of gravels. Large bodies of these gravels occur, and have 
been more or less prospected from time to time in the hope of finding 
extensive deposits sufficiently rich to pay for working on a large 
scale. Some work was in progress on them during 1903. Prospect- 
ing requires much time and systematic work before the values of the 
gravel can be determined. 

In conclusion, it may be said that there are a few of the tributaries 
of Seventymile that have produced good pay and are still producing a 
small quantity of gold, and that there are extensive deposits of gravel 
along the main stream, some of which are known to contain gold, but 
none of which have had their distribution and values accurately 
determined. Up to the present time apparently no results have been 
obtained through the investigation of these gravels sufficient to jus- 
tify their working on an extensive scale. 

About 25 men were working on the Seventymile during the season 
of 1908. 
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SUMMARY. 



The gold-producing localities of the Fortymile region are divided 
geographically into three rather widely separated areas, the Forty- 
mile area, the Eagle area, and the Seventymile area. 

Through most of the Fortymile area the bed rock belongs to the 
formation known as the Fortymile formation. It is composed of 
various schists with interbedded crystalline limestone. All have been 
closely folded, highly metamorphosed, and intruded by many kinds 
of igneous rocks. Some of these were intruded so early in the history 
of the region as to have also undergone metamorphism;' others are 
comparatively fresh. Small quartz veins are numerous, and localh' 
the rocks have become mineralized and are a source of gold. The 
occurrence on Chicken Creek is different. The bed rock is mostly 
olivine-basalt and a formation of sandstone, coal, and shale which 
probably belongs to the Kenai. The walls of the valley are olivine- 
basalt, granular and porphyritic igneous rocks of types ranging from 
hornblende-granite to quartz-diorite, and greenstones of the Ram- 
part formation. As the rocks differ from those of the other localities, 
so, too, there is a difference in the character of the gold, which is gen- 
erally granular, of a dark color, and suggests a different origin. At 
two localities gold has been found in place. One of these is out- 
side the valley of Chicken Creek, but in a dioritic rock which is found 
abundantly within the valley ; another is in a shale of undetermined 
age which may possibly belong to the Rampart formation. The 
placer gold on Chicken Creek may have been derived mostly, if not 
entirely, from these two sources. 

In the Eagle area the occurrence has not been traced to a source. 
The bed rock of American Creek near the headwaters is schist and 
greenstone. In the lower part of its course the creek flows mostly 
through greenstones and serpentine. 

In the Seventymile area also the origin is indefinite. The creeks 
from the north flow through conglomerate of the Kenai forma- 
tion. No case is known where gold has been found in place in the 
conglomerate, but it has been found in a wash containing heavy 
quartzite bowlders which occurs locally, overlying the conglomerate. 
No such bowlders were found in the conglomerate, and the wash may 
possibly have been derived from rather distant sources. 

The most interesting recent developments in the Fortymile region 
are the discovery of gold in place on the Chicken, the working of the 
high-bench gravels between the Chicken and the Lost Chicken, the 
draining of North Fork by an artificial cut-off at the Kink prepara- 
tory to working the ground on an extensive scale, and the installation 
of a hydraulic plant on American Creek. The best results so far have 
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ijeen obtained between Chicken and Lost Chicken creeks. About 300 
men were working in the region during 1903, and the production was 
about $175,000. 

BIRCH CREEK REGION. 
GENERAL STATEMENT. 

The discovery of gold on the bars of Birch Creek attracted miners 
from the Fortymile, and the later discoveries in the gravels of the 
gulches established the importance of the region and led to its rapid 
development. 

The ramifj'ing headwaters of Crooked Creek occupy a fan-shaped 
area within the edge of the hills to the south of its broad flat valley 
(PI. XIII). On its meandering way eastward to Birch Creek it 
receives also two tributaries, the Boulder and the Deadwood, which 
head a dozen miles or more to the southward and flow northeasterly 
to the main stream in parallel courses about 3 miles apart. The 
south side of the divide in which these streams head is drained by 
North Fork of Birch Creek. 

The creeks of economic importance on the north side of , the divide 
are Deadwood, Mammoth, Mastodon, Independence, and Miller; on 
the south side they are the Eagle and its tributary. Mastodon Fork. 
These creeks were all visited by a survey party in 1896, and descrip- 
tions of them by Spurr, Goodrich, and Schrader are to be found in 
the report of the expedition." 



Deadwood Creek. — This creek, which is about 20 miles long, heads 
at an altitude of about 3,000 feet, and has a fall of over 2,000 feet 
from source to mouth. It is divided into two portions, an upper one 
about 12 miles long, where the stream flows through a rather narrow 
valley bounded by gradually sloping spurs about 1,200 feet above it, 
and a lower one about 8 miles long, where the individuality of the 
valley is abruptly lost in that of Crooked Creek. The fall in the 
valley portion is about 150 feet to the mile. The stream flat, whicli 
attains a width of several hundred feet, is bounded on the east by 
a rather steep slope, near which the stream flows through most of 
its course. The west side of the valley shows a more or less well- 
defined bench, which rises gradually from a level about 20 feet above 
the stream toward a ridge which separates Deadwood and Boulder 
creeks. Switch Creek, which is the most important tributary, is 
about 3 miles in length, flows in a narrow V -shaped valley and 
joins the main creek about 3 miles above its emergence from the hills. 
Istrlct, AlsBka : EUghteentli Ann. Kept. 
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The bed rock iii most of the valley varips from a rather massive, 
blocky quartzite to a mica- schist. A structure observed at one 
locality showed a strike N. (lO" E. and a dip of 20° to 25° to the 
southeast. The rocks show evidence of minor folding and contain 
numerous small quartz stringers. Intrusive granite is very promi- 
nent in the region farther east, especially on Ketchum Creek, only n 
few miles east of Deadwood Creek, where weathering has produced 
very striking pinnacled forms from this rock in the valley of the 
creek itself. On Deadwood Creek it is not so conspicuous, but forms 
the bed rock over a considerable portion of the creek. Dark-colored, 
more basic rocks occasionally occur. 

The gravels are composed of the varieties of rock outcropping in 
the drainage area and consist mostly of subangular fragments of 
comparatively small size, more or less irregularly arranged, con- 
taining much finely broken material of the same nature. The depth 
to bed rock varies in the creek from 3 to 12 feet, and on the bench to 
the west, as far as known from work already done, from 6 to 20 feet. 
The gravels in the creek vary in thickness up to about 8 feet, and 
there is generally but a small amount of top dirt to be removed. 
The values are sometimes found through the whole thickness of 
gravel, but are generally close to bed rock and are found also in the 
bed rock to a depth of 2 or more feet. When the bed rock is mas- 
sive and divided into blocks through jointing, values are found 
sometimes to a depth of 4 feet along the joint planes. The width 
over which pay is found varies from about 23 to 300 feet. The 
average width is said to be from 150 to 200 feet, and the average 
value of the ground for the entire creek to be about $50 to the box 
length of 12 by 16 feet. Some ground has averaged much more, 
values ranging from $100 to more than $200 having been obtained in 
1903. Not much work has been done thus far on the bench to the 
west side of the valley, and little is known of the extent or values of 
the gravels found there. In a few eases, however, these gravels are 
being investigated and values have been found. At one locality 
20 feet of gravel lie on a rather massive quartzite befl rock at a 
level of 20 feet above that of the adjacent creek. Little gold is 
found in the gravel; it is mostly on bed rock and along the joint 
planes to a depth of i feet within it. From stimething over half a 
box length of ground. 16 by 12 feet, $128 had been washed, which 
would give an average for the amount of dirt moved of something 
more than $1 to the cubic yard. Two nuggets had been found 
worth $8 and $10, respectively. This locality is important in point- 
ing out the possibility of the extension of the pay over portions of the 
bench. The creek gold is generally flattened and at the entrance of 
the valley is rather flaky. The coarsest piece found thus far on the 
creek was worth $122. That found on the bench is rougher and more 
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liimpy in character. The present annual production is probably 
under $50,000; the total production has been about $1,500,000. 

Ground is now "worked from the headwaters throughout the narrow 
part of the valley, a distance of about 12 miles, but it was not until 
1900 that the lower part was found to be productive. The open-cut 
system has been employed on most of the ground. It has been found 
advantageous to work the cuts generally to a width of 16 feet. The 
depth is such that dirt can be shoveled directly into the sluice boxes. 
Little drifting has been done thus far on the creek, but it was pur- 
posed during the winter of 1904 to work ground on the bench by 
this method. About 35 men were on the creek at the end of August, 
1903. The bench trail from Central House across the flat, about 4 
miles, to the entrance, of the valley is a good one, but in wet weather 
that along the creek is soft and difiScult to travel. 

Mammoth (7»*eei.— Mammoth Creek, which unites with Porcupine 
to form Crooked Creek, is itself formed by Mastodon and Independ- 
ence creeks, which unite about 4 miles to the southwest. Miller 
Creek joins it from the west about 2 miles above its union with Por- 
cupine Creek. About a mile below this last junction it flows through 
a flat 200 to 300 feet wide, gradually widening as the Porcupine is 
neared. On the east side spurs descend abruptly from an altitude 
1,200 feet above the creek. On the west the valley is bounded by the 
termination of a narrow spur between Mastodon and Miller creeks, 
and that of a broad, low spur between Mammoth and Porcupine 
creeks. 

The bed rock is quartzite-schist and granite, and the gravels are 
made up mostly of these rocks, with a small proportion of vein quartz. 
The average depth to bed rock is about 10 feet, and the upper 2 or 3 
feet are waste. The gold is rather fine, but the ground is probably 
rich enough to be worked at a profit on a large scale. One of the 
interesting developments has been the introduction of machinery. A 
steam shovel, shown in PI. XIV, .1, was shipped in over the snow from 
Circle during the winter of 1903 and gotten into position to work the 
ground during the following summer. This shovel is capable of 
handling 500 cubic yards of dirt in ten hours, and has a working 
width of 26 feet. Twelve hundred feet of track have been provided 
for it, and there is a face of gravel of about 10 feet upon which to 
work. The shovel holds about three-fourths of a cubic yard, and the 
dirt is dumped from it into a car of 1^ cubic yards capacity, which is 
drawn by cable up a steep grade, a vertical distance of 22 feet, to tlie 
boxes. The flume, which has a capacity of 5 sluice heads, brings 
water from a point 1,700 feet upstream. It is said 3 sluice heads are 
sufficient for all the gravel the shovel can furnish. The system 
requires IJ cords of wood a day and the attention of about 15 men on 
a shift. A bed-rock drain 400 feet long carries away the-water from 
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the cut. Work can be commenced here about June 15 and continued 
to about September 20. 

Mastodon Creek.— The headwaters of Mastodon Creek are gathered 
from an amphitheatral area on the northern slopes of Mastodon 
Dome, 4,400 feet high, situated about 7 miles southwest from the 
point where the creek enters Mammoth. The creek flows through a 
picturesque valley limited by even-topped spurs, which slope gradu- 
ally in a direction parallel to the creek at an altitude of about one- 
fourth mile above it. The valley is unsymmetrical in section, the 
stream in its lower portion approaching the steep ridge on the east, 
and being bounded on the west by a bench which rises with a steep 
grade to the base of the spur. Farther upstream the valley becomes 
more open and the stream flat attains a width of several hundred feet. 

Quartzite-schist and mica-schist are the most common varieties of 
bed rock and contain the usual proportion of quartz veins. The 
strike of the schistosity is usually across the stream and the dip to 
the south. Near the mouth of the Mastodon some thin-bedded, 
impure, closely folded limestone was observed. On some of the 
claims occurs a greenish feldapathic schist which weathers more easily 
than the usual bed rock, and may represent an intrusive rock which 
has undergone metamorphism along with the other rocks. Small 
granitic dikes also occur. 

The gravels are similar in character to those on the Deadwood. They 
include subangnlar fragments of the bed rock, with fine material of 
the same nature and some sand and clay. A large part of it is but 
little worn, and the arrangement is generally more or less irregular. 
The average depth to bed rock is 10 to 12 feet, with a maximum of 
about 20 feet. There is sometimes a layer of muck on top of the 
gravels, which attains a thickness of about 4 feet. Seven feet is the 
maximum of stripping that is required. The gold is found sometimes 
scattered through the gravel and sometimes close to bed rock or to a 
distance of a few feet within it. The pay streak has a variable width, 
with a maximum of perhaps 200 feet. The gold is generally rathei- 
fine, the coarsest piece found thus far weighing only 3 or 4 ounces. 
Some of the ground averages probably from $2 to $3 a cubic yard, 
and some of it is considerably richer. Estimates of the annual pro- 
duction have been made varying from $75,000 to over $100,000. The 
gold brings $17 an ounce in trade. 

Work, the results of which are said to be satisfactory, is being done 
on the rim to the west of Mastodon. The gold is somewhat coarser 
than the creek gold. Portions of the creek have been worked thor- 
oughly and systematically by the open-cut method. At one locality 
11 parallel cuts, each 18 feet wide, have been run. (See PI. XIV, B.) 
It is said to require about twelve days' work of one man to shovel a box 
length 18 by 12 feet, with an average depth to bed rock of about 8 
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feet. This makes over 5 cubic yards a day to the man. A strip 2 
cuts wide is sometimes worked in conjunction with 2 sets of sluice 
boxes, and in most cases it is possible to shovel directly into them. 

Machinery has been introduced on a few claims. A steam troUey 
was in use on one claim, by means of which the dirt was raised in a 
bucket, conveyed along the cable, and dumped automatically ir to the 
pluice boxes, which were elevated about 18 feet above the ground. 
By the use of this arrangement it was said a man's capacity was 
increased to 12 cubic yards of dirt a day. 

On another claim, where there was a depth to bed rock of 8 to 16 
feet, a plant was being installed to work by the hydraulic method. 
There wasan 80- foot head of water to be conveyed through the 12-inch 
pipe to a 2i-inch giant. Everything was to be washed through the 
boxes, and the tailings raised by steam power to be carried away by 
water. A combined ditch and flume two-thirds of a mile in length 
had been constructed, and machinery, consisting of a 20-horsepower 
double-drum and a 10-horsepower single-drum hoist, had been put in 
place to elevate the tailings. At another locality the depth to bed 
rock was about 15 feet, and it was necessary to strip 6 to 7 feet. 
Machinery was on the ground, consisting of a 20-horsepower boiler, 
hoist, pumps, trolleys, and scrapers. Part of it was in use and plans 
were under way for more extensive work. 

The season of 1903 was the first in which machinery was used to 
any extent, and it is yet too early to compare its results with those 
achieved by other methods. Where machinery had been installed the 
work was largely experimental, as many of the men were unfamiliar 
with it, and much time was spent in learning how to get the best 
results. As there is no wood in the upper part of the creek, fuel had 
to be brought from Mammoth Creek, and problems in regard to the 
ownership of timber were already causing difficulty. 

There is some winter work done by drifting in the upper portion 
of the valley, where it is said $20,000 to $25,000 were produced by 
this method during the winter of 1902-3. 

Independence Creek. — This creek also has its source on the northern 
slop«^ of Mastodon Dome and flows in a northerly direction, to unite 
finally with Mastodon Creek. It was not visited, but as far as could 
be learned the conditions were similar to those on the Mastodon, 
Seven men were said to be working on it during the season of 1903. 

Miller fj'eei.— Miller Creek is similar in all essential features to 
Mastodon Creek. It is less than 2 miles farther west, flows northeast- 
erly in a course nearly parallel to that of the Mastodon, and joins the 
Mammoth about 2 miles above the Porcupine. The stream heads in 
a picturesque amphitheater of hills. In the upper part of its course 
there is a bench on the northwest side, and it keeps rather dose to the 
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steep slope which borders the valley on the southeast. In the lower 
valley these conditions are reversed. 

The bed rock is qnartzite and qnartzite-scliist veined with quartz. 
Granitic dikes occur on the divide between Miller and Eagle creeks. 
The gravels are similar in character and arrangement to those on the 
Mastodon. The depth to bed rock varies from 8 to 16 feet and there 
is from 4 to 8 feet to strip. Occasionally tliere is clay, which has been 
found to be as much as 3 feet in thickness between the gravels and bed 
rock. This, when present, contains most of the pay. The gold is 
about the same as that of the Mastodon. Pieces weighing an oimce 
have been found, but the general run is rather fine. That near the 
head of the creek is rough. The gold is found scattered through sev- 
eral feet of gravel over a maximum width of about 50 feet. Some of 
the ground averages about $1.20 to the cubic yard. It is worked by 
ojren cuts, where the average depth to bed rock is about 12 feet, with 
6 to 8 feet to strip. It is said that two men can work about 20 box 
lengths of 12 by 16 feet in a season. Near the head of the creek a 
month's work may be lost during the summer by low water. The 
annual production is perhaps $3,000 to $5,000. About 10 men were 
working on the creek during the season of 1903. 

Eagle Creek and tributaries. — All the above creeks are tributary to 
Crooked Creek. Over the divide from Mastodon and Miller creeks 
are the headwaters of two small streams, Mastodon and Miller forlts, 
which unite to form Eagle Creek, a tributary of Birch Creek. Gold 
was discovered on Eagle Creek in 1895, and much work has been done 
on this creek and on Mastodon Fork. Mastodon Fork heads in an 
amphitheatral area on the northwest slojie of Mastodon Dome, and 
flows northwesterly through a narrow V-shaped valley for a distance 
of about 3 miles to Miller Fork. The bed rock and gravels are similar 
to those on the other side of the divide. As on Miller Creek, clay is 
oft«n found next to the bed rock of quartzite-schist. The depth to 
bed rock varies from 8 to 10 feet or more. In some cases there are 3 
to 4 feet to strip and 4 to 5 feet of pay dirt. When clay occurs along 
with the gravels, the gold is oft«n found in seams in the clay a few 
inches above bed rock. It is also found in the bed rock to a depth of 
3 feet. Values are said to occur irregularly on the creek. 8o«if 
ground has been very good and has yielded from $2 to $4 per cubic 
yard. The gold is often coarse. A flat nugget was found during 
the season of 1903 the dimensions of which were 2 by IJ inches and 
the weight 2J ounces. Some quartz was attached, and the nugget had 
the appearance of having been derived from a seam in the bed rock. 
Work has been done on about U miles of the creek, the claims having 
been worked by open cuts. The creek is said to have produced from 
$15,000 to $18,000 during the season of 1903. 
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Eagle Creek has a length of about 4 miles. The. valley widens 
rapidly below the junction of the forks until the valley floor become; 
one-fourth mile or more in width, bounded by spurs, which recede 
giadually as the mouth is approached and terminate in broad low 
slopes at Birch Creek. Work has been done for about 2 miles below 
the junction. The bed rock and gravels are similar to those on the 
other creeks; (he depth to bed rock at the localities visited varied 
from 14 to 18 feet; about 6 feet is ground sluiced, and pay is found 
in about 6 feet. Values have been found ranging from $125 to about 
$400 per box length of 12 by 18 feet. Some of the gold is coarse, one 
piece worth $74 having been found. Work was being done at only a 
few places on the creek ; on one claim a drain was being put in pre- 
paratory to winter drifting; at another locality the ground was 
worked by open cuts, but the depth to bed rock made it necessary to 
sliovel the dirt first to a staging and then to the sluice boxes. The 
grade of the gold of Eagle Creek and Mastodon Fork is the best 
found in the Birch Creek region. About 20 men were working on 
theSe creeks in September, 1903. 

SUMMARY. 

The conditions of occurrence on all of the gold-producing creeks of 
the Birch Creek region are apparently the same. No foreign wash 
was anywhere observed, and there is no reason to believe that the gold 
has had other than a local origin. The quartzite-schists contain 
numerous small quartz stringers, and pieces containing gold in the 
quartz seams have been found. It seems probable that here is at least 
one source of the gold. The bed rock, so far as known, is about the 
same over a large area. Only a few of the streams within this area 
are gold producers. In a broad way, then, the occurrence of gold 
shows localization. Whether the rocks have been uniformly miner- 
alized over a considerable portion of the drainage basin of a stream or 
only within certain zones or areas along its course which are relatively 
rich is a problem that can be solved only by detailed study. When 
gold has originated from local rich areas it can often be traced to its 

The process of distribution, or decentration, as it might be called, 
of the gold from such local areas through the agency of gravity and 
local wash precedes that of concentration, and its results may be often 
obscured or removed by the stream action which brings about the 
later concentration. It seems probable, in view of what facts we 
possess, that the gold found on the creeks of the Birch Creek region 
has been derived from large areas of bed rock more or less uniformly 
mineralized; that there are probably no zones or pockets especially 
rich in the metal; and that the distributed products from the areas 
Bull. 251—05 M- 5 
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have been concentrated by stream action modified by localized annual 
gUciation, or " annual glaciers,'' as they have been called by Spurr." 

About 200 men were working on the creeks, the annual production 
being about the same as that of the Fortymile region — $175,000. 

FAIRBANKS RBOION. 
iiENERAL STATEMENT. 

In the rush of 1898 many started for the Yukon from Valdes. 
Some, after a hard trip, succeeded in reaching the Fortymile region ; 
others, on ai-riving at tlie Xanana, chose the line of least resistance 
and drifted down the river. The economic residt« were scanty, but 
some knowletlge was gained of general conditions in the Xanana 
Valley. In the same year a party fixmi the (Jeological Survey, 
under Peters and Urooks, descended the Tanann from the head- 
waters, mapped the area along the river, and studied the geologj'. 
An opportunity was thus given to compare tlie rocks of this region 
with those of the gold-producing ci-eeks of the Fortymile and Birch 
Creek regions, studied by S])urr in 18S)S, The formations weiv 
found to Ix^ similar to those of the Iwtter-known regions, and it is 
interesting, in the light of ivct^nt developments in the Xanana Valley, 
to read again the following extract from the summary of Brooks's 
leport regarding the possibilities of the region : 

In this description iif tbe gold r4^»)urcefl uu utteui|)t has lK>eii ninde to state 
tlie bare facts, clearly abom of all specui tit Ions and wild minors. We bave 
seen tbat traces of gold bave been found tlironghout tbe I'eglon exflmined by 
our party, and tbat tlie conditions for Its occurrence are in iiiaiij' respects favor- 
iihle : also tbat tbe little prospecting whicb bas tieeii done up to tbe present 
time bas been too buiTle<l and loo superflclal to be regarded as a fair test of 
tlie region. Our liest Infonuation leads us to believe tbat the same horizons 
which carry tlie gold In tbe Fortymile and Bircb Creek districts are repre- 
sented ill tlic Wiilte and Tnnanii river basins. I ijelieye, therefore. In spite of 
tlie adverse results ^¥hi<■ll have been obtained so far, wbicU are purely nega- 
tive, tbat tbe Wblte and Tanana river baslua atlU offer a favorable field for 
tbe Intelligent proiipector. I am inclined to think that tbe upper basins of 
these rivers are occujiled i-lilefly by the younger non-goId-bearlng rocks. I 
should advise proaiiectors to carefully investlgnte tbe small tributary streams 
of the lower White and of tbe Tanann from Mirror Crerft to the moutb. Tin; 
headwaters of tbe streaius lying to tbe north of the Tanann ought to offer 
favorable returns, situated, as they are, opposite tbe lieadwaterR of rortyniile 
and Bli'cb creeks, streams which are more <ir less gold bearing.^ 

Occasionally men from the Fortymile and Birch Creek region.-! 
made short trips over the hills to the south in the early days and did 
some prospecting in the valley of the Xanana, but trips through this 
country were necessarily of a hurried nature on account of the dis- 
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tiince from soiii'ceH of supply, and very little thoroiigli work could 
1)6 done. 

A trading post was established in 1901 at the point where Fair- 
banks is now located, and finally, in July, 1902, gold in quantities 
of economic importance was found. IVlix Pedro, who was prospect- 
ing some of the small streams about a dozen miles north of the 
'i'anana and 200 mile^i above the mouth, found good prospects on the 
ci'eek which is now called Pedro. Gold was soon found on iieighlxir- 
ing creeks and the region became known as the Fairbanlis mining 
district, the name being given in honor of Senator C. W. Fair- 
banks, now vice-president elect of the United States. The towns 
of Fairbanks and Chena quickly sprung up on Chena Slough 
and Tanana River, respectively, and trails were made connecting 
these places with the creeks. Exaggerated reports naturally found 
their way to the other camps. People came by way of the river 
over the direct trail from Circle, 150 miles to the northeast, and by 
way of the Goodpaster from Eagle, 200 miles in a direct line to the 
east. The road houses in the Birch Creek region were often scenes 
of great activity during the winter evenings when men and dogs 
were gathered from all along the trail. Conditions, however, did not 
come up to anticipations, and an unfavorable impression of the camp 
spread up and down the Yukon. 

In spite of the unfavorable conditions due to high prices of all 
kinds of supplies and the lack of ready money for the development of 
their claims, the men on the creeks kept digging, and by the fall of 
1903 the production amounted to $30,000 or $35,000 and the popula- 
tion of the region had become about SOO. 

The creeks of economic importance referred to under the name of 
the Fairbanks mining district during 1903 were the Pedro and its trib- 
utary, Twin Creek; Gold Stream, the continuation of the Pedio below 
the Gilmore; Cleary Creek and its tributaries, Wolf and Chatham 
creeks; and Fairbanks Creek. These all head within a few miles of 
each other in the divide between Chatanika and Little Chena rivers 
and flow in divergent courses. (See map, PI. XIII.) 

The Fairbanks district has developed so rapidly that the work of 
1903 was supplemented by that of two parties from the Geological 
Survey during the field season of 1904. C. W. Purington, assisted by 
Sidney Paige, in the course of detailed stiidies of the placer camps 
throughout Alaska and the northwestern British possessions, visited 
the Fairbanks placers during the later part of July. The writer, 
assisted by Frank L. Hess, with a packer, cook, and 7 horses, left 
Eagle June 17 for the Tanana country, traversed the region drained 
by the Goodpaster, Salcha, and Chena rivers, and reached the Fair- 
banks district about the same time as the other party. 
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Many changes were found to have taken place since September. 
1903. The town of Fairbanks had become a thriving supply point, 
the facilities for transportation to the creeks were being rapidly 
improved, and the production of gold had amounted to at least 
$350,000, From the opening of navigation on the Yukon, when th(? 
party left Dawson on one of the early boats, nearly to the close of * 
navigation in September, all steamers downward bound from Dawson 
had been crowded with passengers and freight, and during the pres- 
ent winter, 1904-5, there are from 4,000 to 5,000 people in this portion 
of the Tanana Valley, about one-tenth of whom are employed on the 
creeks. Naturally, a larger number of people gathered there than the 
conditions at the time would justify, and along with the workers came 
an undesirable element to lead a parasitic life upon the miners. It is 
believed, however, that the Fairbanks district is strong enough in its 
natural resources to develop healthily in spit© of this influx, and the 
season of 1905 promises to be one of much activity. 

The scarcity of supplies and consequent high prices retarded devel- 
opment during the winter of 1903-4, which was a rather hard one for 
many of the minei's. Provisions at Fairbanks and Chena were sold 
on a cash basis, and a necessary part of the winter's work was the 
rocking out of sufficient gold from the dumps to pay the grocery bill, 
which, with flour as high as $30 a hundred, and other things in pro- 
portion, was a very important item. Provisions were also obtained 
as far away as Circle and Rampart and freighted across country. 
Men were able to buy from one another, and with mutual helpfulness 
and hard work the time was passed till the boats came again in the 
spring. Among a few was a spirit of bitterness that things had been 
as they were, but the general feeling was one of independent cheer- 
fulness. Their resourcefulness was voiced by one of the miners, who 
said there were too many men handy with the Winchester to go 
hungry while there wei-e caribou among the hills. 

The town of Fairbanks is located along the south side of Chena 
Slough, upon an extensive flat which affords abundant opportunity 
for growth. In 1903 a loose collection of log cabins was strung irreg- 
ularly along the slough and a cable ferry connected the town with 
the pack trail to the creeks. In 1904 this locality presented a scene 
of much animation. Warehouses, stores, saloons, and restaurants, 
either in operation or in various stages of completion, lined the street 
along the water front, while along the slough, beyond the business 
portions of the town and over the flat in the background, were scat- 
tered the comfortable and tasteful cabins of the inhabitants. Fre- 
quent steamers were bringing passengers and freight from the out- 
side, and freight teams and pack trains were loading supplies for 
transportation to the ci-eeks. The constant hum of the sawmills in 
town, heard far along the slopes to the north proclaimed the steady 
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growth of the settlement which has sprung tfl importance on the once 
ijuiet flats of the Tanana. 

Fairbanks is at present the most important supply point in the 
interior of Alaska. Transportation from the outside dnring the last 
season has been largely by way of Dawson, The largest boats plying 
on the Yukon transship their passengers and freight at Tanana to 
boats better adapted to the ('onditions on the Tanana River. 

All of the boats at times of low water are liable to experience diffi- 
culty in the slou^ between Chena and Fairbanks, and some men 
made good wages during the early part of the past season in poling 
supplies fi'om Chena to Fairbaidis. Supplies are brought also by 
way of St, Michael, but the fact that boats can reach Fairbanks much 
earlier in the spring from the upper river has made this route popu- 
lar at that time of the year, when sui)ijlies of all kinds are in greatest 
demand. Cattle were successfully brought to Fairbanks by being 
shipped to Dawson, carried thence by scow down the river to Circle, 
and driven over the trail, a distance of about 150 miles, from Circle 
to Fairbanks. 

The first-class passenger rate from Seattle to Fairbanks during the 
season of 1904, either by way of St. Michael or Dawson, was $150. 
The freight rate varies greatly, according to the kind of material; 
that for ordinary supplies by way of St, Michael was $100 a ton. 

A bridge has been constructed across the slough and a wagon road 
has replaced the pack trail. The wagon road leaves the flat about 
2 miles from town, winds with easy grades among the beautiful 
birches of the lower slopes, and then follows the wooded ridge to a 
point about 12 miles from town, opposite the mouth of Gilmore 
Creek, where it descends rather abruptly to the creek. The road 
from the town to the slope of the Gilmore Valley has required but 
little work in its construction, and freight wagons drawn by from two 
to six horses and carrying up to 3,000 pounds of freight find but lit- 
tle difficnlty in traversing this portion of it. From here on the con- 
ditions are difl'erent. There is much soft ground along the creeks, 
and considerable work and expense are involved in making roads 
suitable for the transportation of heavy freight wagons. The fact 
that good i-oads are possible under similar conditions has been 
proved again and again on the Canadian side of the boundary, but 
in the Yukon-Tanana region such roads are not yet in existence. 
The miner on a claim which is producing only* a fair living has no 
time and little money to spend in combination with other miners in 
working on roads. It is imperative for him to get as much gold out 
of the ground as possible during the short season at his command, 
and the work accomplished on the roads is generally of the intermit- 
tent, temporary character which the demands of the moment necessi- 
tate. Work was being done, however, on the worst places along the 
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creeks, and by another season the (renditions i?i this respect will prob- 
ably be iiiiproviKl. 

Mining operations which men hesitated to nndertake during the 
winter of 11)03-4, on account of lack of supplies, were frequently 
posti)onod dni'in^ the last season to the winter of 1904—5 on account 
of the bad roads and consequent high freight i-ates. The rates, how- 
ever, wei-e reduced somewhat until during the later part of the season 
the summei" rates varied from 10 to 20 cents a pound from Fairbanks 
to the diffei-ent ci-eeks. The winter rates are about one-quarter the 
summer rates. 

It was reported that material for a railroad, to be built cither 
from Chena or P^airbanks, was shipped in by one of the last boat?; 
from Dawson. A road adapted to the conditions could apparently 
be built quickly and would prove of much benefit. 

A telephone line was in proces.-i of installation and was reported to 
be in operation before the end of the season. The work in connec 
tion with this project had been done in a very substantial manner. 
The line was well cleared of brush and timber, the poles were soliil 
and well placed, and when the district was visited the wires were 
being strung. 

The results attained in the Fairbanks district have stimulates! 
prospecting throughout the Yukon-Tanana region. Gold has been 
found in widely scattered localities, but not necessarily in quantitii's 
of economic importance. Work was in progress above Fairbanks on 
tributaries of the Tanana from both sides and in the foothills of the 
southern side of the Tanana Valley 40 to 50 miles south of Fairbanks. 
A stampede was under way to the southern limit of the Yukon 
Flats, where prospects had been found on a tributary of Beaver 
Creek; coarse gold had been found on Ester Creek, a small tribu- 
tary of the Chena River, about 4 miles from Chena, and a small out- 
put was reported from this creek, but production has been confincil 
thus far mainly to the same creeks— Pedro, Cle^iry, and Fairbanks— 
which were producing gold in 1903. The following description of 
these creeks includes only the most general geographic and g.'ohigic 
facts and is concerned chiefly with the economic development. 

GEOGRAPHIC SKETCH. 

Pedro Oreek.— Pedro Ci-eek is fonned by the union of small trib:i- 
taries sunk deeply within the inclosing ridges. The main creek has 
a southwesterly course, and Gold Stream, its continuation, flows in 
the same direction for several miles, then bends toward the west and i 
several miles farther joins the Chatanika. The distance from its | 
sources to Gilmore Creek, the most important tributary from the east. 
.is about S miles, and the name Pedro is confined to this upper por- 
tion. The valley of the main creek is open and has a depth of about 
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1.000 feet below the ridges which IhhuuI it iiiiHyinmetrically on eitlier 
side. The ridge to the southeast is atxnit 2,000 fwt above sea level. 
with short si>iini which descend rather abruptly from it to the creek. 
The ridge to the northwest is alwnt IJ miles back from the creek; it 
separates the drainage of the Pedro from that of other tributaries of 
tile Chatanika and cidminatcs in Pedro Dome, 2,585 feet high. Jjong, 
broad, timbered spurs slope gi-adually from this ridge toward the 
creek and merge smootlily into the valley floor, which is in places 
developed to a width of several hundred feet. The stream, which is 
a small one, carrying usually about '200 inches of water, follows an 
irregular course over a willow-covered surface and ha« a fall of 100 
feet or less to the mile. There are several short tributaries from the 
west which enter the main creek through narrow valleys, V shaped in 
cross section. Twin Creek, the most important one, has its rise in the 
divide which separates it from Fairbanks Creek, and has a length of 
about 3 miles. 

A light growth of spruce, poplar, and some birch suitable for fuel 
and cabin material covers the slopes, but there is only an occasional 
tree large enough for mining purposes. (Jrass grows abundantly 
on the upper portion of the northwest side of the valley. 

The wagon road to the town of Fairbanks lenves Pedro Creek at 
the mouth of Gilmore Creek; another wagon road follow .-i Gold 
Stream and traverses the lower country to Chena. on the Tanaua 
River, about 19 miles from Pedro Creek, There ai-e also wagon roads 
and pack trails to Fairbanks and Cleary creeks. There is a road 
house at the mouth of (iilmore Creek, and a picturesque collection of 
cabins, tents, road houses, and saloons is located at the mouth of Twin 
Creek. The population of this place in 1904 was about 75. 

Cleary Creek. — The opposite side of the ridge which bounds Pedro 
Creek on the northwest is drained by several small tributaries of the 
Chatanika. The sources of one of these, Cleary Creek, are nearly 
opposite those of Pedro Creek. Cleary Creek is about 8 miles long; 
for almut 3 miles it flows northeast, then bends gradually to the west 
and flows in a direction nearly at right angles to its former course, a 
distance of about .5 miles, to the Chatanika. The creek is a small one, 
carrying ordinarily from 100 to 200 inches of water; the quantity 
may vary, however, under extreme conditions from less than 50 to 
over 400 inches. There is a fall of about 100 feet to the mile in the 
upper portion of the valley. The valley at the head is rather openly 
V shaped; lower down there is ;i gradually sloping bench several 
hundred feet wide between the stream and the foot of the ridge on the 
west; below the bend the valley attains a width of 1,000 feet or more 
before it merges into that of the Chatanika. The stream above the 
bend flows close to the east side of the valley ; below the bend it keeps 
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along the base of the ridge, which here bounds the valley to the south. 
The tributaries are small and all enter the stream from the east; 
Chatham and Wolf creeks are the moat important. Chatham Creek 
enters the main stream about two miles below the source; it is a mile 
long and is formed by two small streams, whose short, steep gulches 
are in the opposite side of the divide to that drained by Twin and 
Fairbanks creeks. The creek is straight and flow^i over a willow-cov- 
ored flat about 300 feet wide. Wolf Creek heads in the same divide 
and enters Cleary Creek about a mile below the mouth of Chatham 
Creek. It. is formed by the union of two small, short creeks, whicli 
drain an amphitheatral area in the divide, is about 1^ miles long, and 
flows in a northwesterly direction through an open valley to Clenrv 
(!reek. The valley is limited on the south by tlie steep-sided Sinir 
which separates Wolf Creek from Chatham Creek and on the north 
by a slope which rises gradually to the ridge north of Cleary Creek, 

The slopes and portions of the valley of Cleary Creek are covered 
with a light growth of small spruce and some birch and poplar. In 
the valley of the Chatanika timber is more abundant and larger than 
in Cleary Creek Valley. There is fairly good feed for stock high up 
on the sides of the ridges which face toward the south and east, and 
on one of these slopes ground was being cleared for early vegetables. 

The distance from Twin Creek, on Pedro Creek, to the mouth of 
Chatham Creek is nearly 5 miles. A pack trail leaves Twin Creek 
about a mile above the mouth, climbs steeply to tlie ridge, and follows 
it to the descent along a spur to the mouth of Chatham Creek. A 
wagon road more generally used follows a more circuitoiis course 
from the mouth of Twin Creek along the ridge on the east side of 
Twin Creek and reaches Cleary Creek, also at the month of Chatham 
Creek, 

There were only a few tents and cabins to indicate the presence of 
the miner in the fall of 1903. The dull tundra colors of the Cleary 
Valley were relieved only -by the frost-tinted yellow leaves of the 
willows which line so characteristically the courses of all the streams, 
but in August, 1904, tents and cabins, thickly grouped where there 
was most activity, were strewn for several miles along the valley, and 
indicated in a most graphic way the progress of the year. 

Fairbanks Creek. — Fairbanks Creek, which is about 10 miles long, 
heads in the divide opposite Twin, Chatham, and Wolf creeks, and 
flows in an easterly direction through an unsymmetrical valley to 
Fish Creek. It is small, carrying about 200 inches of water and has 
a fall of about 1,200 feet from source to mouth. The stream flat is 
narrow and is bounded on the south by a steep slope, broken by a few 
short narrow gulches, and on the north by broad, rounded spurs; 
which descend gradually to the creek from the ridge 2 miles to the 
north. There are several small tributaries from this side which flow 
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ill ratlier ojjen valleys about a mile apart; the most important ones 
lire Moose, Crane, Alder, Wiilimt, and Deep ci'eeks. The valley 
widens toward the mouth and merges into the extensive flat of the 
Fish Creek Valley. 

As in the otlier valleys, the slopes in the vicinity of the stream are 
covered with small spruce, while hif^hor up there is considerable 
jjoplar and birch. The main divides are comparatively bare. Tim- 
ber for mininjr purposes has been obtained from the valley of Little 
Chena River at the mouth of Fish Creek, but the quantity is insnffi- 
cient for extensive use. Grass is not abundant in the Fairbanks 
Valley. An extensive settlement has developed along the creek within 
the last year. 

The distanct; from the lower part of Fairbanks Creek to Fairbanks 
is about 25 miles. A wagon road has U-en built Hn)und the hejid of 
the creek, connecting with other roads to Cleary and Pedro creeks. 



The principal bed rock of the region drained by Pedro, Cleary, 
and Fairbanks creeks and their tributaries is the quartzite-schist of 
the Birch Creek formation. This varies from a schistose quartzite to 
a quartz-mica-schist, and contains numerous small quartz seams, 
which attain a thickness of a foot or more. Thin beds of impure 
limestone are rarely interbedded with the schists. The structure is 
complex, like that of the closely folded areas farther north; the 
strikes are variable and the ajjparent dips generally low. Gneiss 
with a well-defined " augen " structure occurs locally in close asso- 
ciation with the schist. Hornblende-schist was ol>served at the head 
of (xilmore and Cleary creeks and a massive rock composed essen- 
tially of hornblende and garnet occurs in the ridge on the south 
side of Cleary Creek l>elow the bend in association with schist and 
limestone. 

A porphyritic granite forms the bed rock of some of the claims on 
Twin Ci-eek, and a wnsiderable area of a similar rock occurs along 
the ridge southeast of (lilmore Creek. A medium -grained granite 
forms the summit of Pedro Dome, and a finer-grained variety occurs 
at the head of Chatham Creek. 

The schists occur all along the trail to the creeks of the Birch 
Creek region, and with garnetiferoiis schists, gneisses, and intrusive 
granites form much of the country rock to the east of the Fair- 
banks region drained by the Chena, Salcha, and Goodpaster rivers. 

Gold has l»een found in quantities of economic importance in the 
schists of the Foi-tymile, Birch Creek, and Fairbanks regions, and 
wherever thet-c schists occur they deserve the attention of the pros- 
pector. Surface prospects were found by the Geological Survey 
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party during the sumnn^r of 1904 on streams M'hich showed no evi- 
dences of having been prospected or even staked, and the field for 
the prospector to the east of the Fairbanks region is still a large one. 
The stndy of the older camps emphasizes another important fact 
which must be borne in mind, and that is that even in a small an'ii 
whei-e the geologic conditions are apparently the same, the occm'- 
rence of gold in sufficient quantity to pay for working may be limited 
to but a few creeks, and while there is always the possibility of find- 
ing workable deposits in the schists of the Yukon-Tanana region, 
there is no reason for expecting a uniform distribution of such 
deposits. 

t)n the trail to Rampart the schists were not observed after leaving 
the ridge which extends along the northwest side of Chatanika River. 
The country to the northwest is geologically and topographically of 
a different character and more closely related to the Rampart region 
than to that already descrilwd. The change is indicated by the 
jagged limestone ridge known as the " Vhite Mountains," which 
extends in a northeast -southwest direction about 15 miles northwest 
of Chatanika River. 

ECONOMIC DE^'EIX>l'MENT. 

The present valleys have been formed by the physical and chemical 
work of the streams aided by the weathering of the rocks. Most 
of the resultant waste material has long since been removed, but 
mantling the bed rock of the valleys are unconsolidated deposits coin- 
posed of rock fragments, of materials derived from rock decomposi- 
tion and of resistant minerals originally disseminated in small quan- 
tities through the rocks. These deposits, accumulated and arranged 
largely through the agency of water, roughly represent the concen- 
trates from large masses of country rock and within themselves have 
undergone a further concentration, until the heavier constituents lie 
on the bed rock or even within it to a depth of several feet along 
the cracks and crevices. The presence of considerable gold in 
these deposits has made them of much economic interest and a 
knowledge of their character, arrangement, and distribution becomes 
important with reference to the extraction of the gold. 

There are several characters common to the stream deposits of ail 
the creeks; the grade of the bed rock on which they lie is graduid; 
the grade of their surface is about 100 feet to the mile; they are 
mostly deep and in most localities frozen throughout the year; a 
section shows generally a layer of muck underlain by barren, and by 
gold-bearing, gravels; the gravels are composed of about the same 
kinds of rock, have undergone about the same amount of wear, are of 
the same degree of coarseness, and are similarly arranged. The 
thickness of the different layers varies widely and the maximum 
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total depth to i3ed rock so far as determined by prospect holes is over 
SO feet. 

Pedro Creek. — The depth to bed rock haw been found to vary from 
** to 30 feet, and the deposits show geutrally the threefold division 
into muck, barren gravels, and pay dirt. The miu'k varies in thick- 
ness from a few inches to over 20 feet, is made iip of decomposed vege- 
tiible matter with a considerable proportion of sand and clay, and is 
matted together and interlaced with roots. Interbedded with it are 
iiccasional thin lenticular beds of sand and fine " chicken feed " 
irntvel. The gravels underlying, the muck vary from 1 to 20 feet in 
thicltness, but the average thickness in most localities is about 10 
feet. They are composed chiefly of q u art zite -schist and mica-schist, 
with some granite, gneiss, and vein quartz. The pieces are rather 
angular, mostly under a foot in diameter, and there are few bowlders. 
Much fine material of the same nature is mixed with the coarser frag- 
ments and generally the gravels near bed rock are characterized by 
ihe presence of a yellow, sticky, micaceous clay, containing minute 
fragments of schist and quartz. The lower gravels are thus often 
rather sharply demarcated from those above them, and the fact that 
the occurrence of gold is limited to this portion of the gravels has led 
lo their designation as the " pay dirt." The arrangement of the 
jrravels, although often irregular, is due essentially to stream action. 

The gravels containing the gold vary in thickness from 1 to 4 feet, 
and gold is also found in the bed rock to a depth of from 1 to 5 feet. 
The width over which the ground has been found to contain sufficient 
gold for working varies from 40 to over 200 feet, and in several cases 
is over 100 feet. The values of the pay dirt vary up to 25 cents to 
the pan, and much of the ground which has been worked has probably 
averaged about $1.50 to the square foot of bed rock. 

The gold occurs generally as small, flat pieces. No large nuggets 
have been found, but several were s<«n ranging in value from $0 to 
§14; a $19 piece is perhaps the largest that has yet been found. 
Black sand, garnets, rutile, and iron pyrites are the most common 
associates. 

In the summer of 1902 gold was discovered on Pedro Creek, about 
one-half mile below the mouth of Twin Creek, at a depth of about 
14 feet in sufficient quantity to yield 20 cents to the pan. The work 
of prospecting spread rapidly up and down the creek and along 
the tributaries. In the fall of 1903 claims were being worked on 
Twin Creek, on Pedro Creek from Twin Creek to Gilmore Creek, and 
below on Gold Stream. In 1904 developments were confined mostly to 
the main creek between Twin and Gilmore creeks, a distance of about 
3 miles. No further work has been done on Twin Creek except near 
the mouth. Some work has been done on Gold Stream, but no exten- 
sive development has yet been undertaken. 
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Claims are in most cases staked lengthwise of the creek and include 
yO acres. Tliey are worked by open cuts and by drifting with st«ani 
points. 

The ground at the mouth of Twin has a depth of about 12 feet. In 

1903 a cut 300 feet long and 18 feet wide had been worked out, and in 

1904 the work waw contiimcd. The open-cut method was used. 

The depth to bed rock on claim No. 2 above Discovery on Pedro 
Creeli is 14 to Iti feet. Eight prospect holes were sunk to bed rock 
during the winter of 1902-3 by thawing with wood fires, 4 holes being 
worked at a time, and sunk at the rate of 1 foot per day. Ground 
shiicing was commenced in June, 1903, and about 4 feet of ground was 
Mhiiced off. A bed-rock drain 800 feet long, 1 foot in diameter, and 16 
feet below the surface was constructed at a cost of about $1 per foot. 
Shoveling in commenced about July 20, when most of the ground had 
become thawed to bed rock, and a cut was worked 120 by 32 feet. 
Two sets of sluice boxes were used, into which the dirt was shoveled 
directly as shown in PL XV, A. The boxes were 12 feet long and 11 
by 13 inches in section, and were set with a grade of 7^ inches to the 
box. The gold was caught in the 4 sluice boxes in the proportion of 
16, 4, 2, and 1. A waste ditch had been constructed, and a ditch 1,200 
feet long brought water to the upper end of the claim from a small 
tributary down the creek on the west side. An area 400 hy 80 feet was 
being stripped for work during 1904, The stripping of the muck 
gives the ground an opportunity to thaw out rapidly in the spring. 
A 30-horsepower boiler was in use in 1904 to operate a steam hoist, 
which raised the gravel a distance of 30 feet to the sluice boxes in 
iron buckets having a capacity of 8 cubic feet. By this method 700 
buckets a day could be handled. A mud box 20 inches high, 50 inches 
wide, and 20 feet long was used. Several steam points thawed the 
ground in advance of the work of excavation, and a small steam pump 
was in use to help drain the cut. On claim No. 1 A" and Discovery 
claim preparations were being made in 1903 for future work by 
the construction of bed-rock drains and by stripping. In 1904 
4-horsepower boilers were in use operating as many as 4 steam points 
with a capacity of about 10 to 14 cubic yards in nine hours. Similar 
work was in progress on No. 4 below. On Nos. r> B" and 6 B, where 
the depth to bedrock is about 10 ftset, preparations had been made 
in 1903 to work by open cut. A bed-rock drain 850 feet long had 
been constructed, but frozen ground had been encountered and the 
work brought to a temporary standstill. In 1904, however, extensive 
work was under way both by open cut and by drifting with points. 
On No. 7 the depth to bed rock is about 24 feet, and the muck is nearly 
20 feet thick. The drifting method is employed, and with four 
points about 12 cubic yards a day can be thawed. On No. SB four holes 
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weresunk to bed rock in March, 1903, to depths of 25, 20. 10, and 12 
feet, A bed-rock drain 740 feet long was constructed and about 
2,000 cubic yards of dirt worked out by ground sluicing and shovel- 
ing in. In 1904 work was continued here along the same lines. 

The ground on Gold Stream is 30 feet or more in depth. Work 
was being done on several claim's. Pay is found there, but the results 
do not seem to have been sufficiently attractive under present condi- 
tions to lead to active development. It is probable that as conditions 
improve considerable work will be done in this portion of the valley. 

Wages were ostensibly $10 a day during 1904. The gold, how- 
ever, was often given a higher value on the creeks than at the stores, 
where it was accepted in trade at $16 per ounce, and a man would 
often find his wages had less than $10 worth of purchasing power. 
The winter freight rate to Pedro CreeJi averaged about 2 cents a 
pound ; the summer rate during the latter part of the season of 1904 
was 10 cents a pound. 

C'leary Greek. — Insufficient work had been done on Cleary Creek 
and its tributaries in 1903 to determine the average depth or value of 
the ground. It was known to be deep and, in a few places, at least, to 
carry good values. Since that time the depth to bed rock on Cleary 
Creek has been found to vary from 14 to over 80 feet. Twenty-nine 
holes, scattered irregularly along the creek from near the head to 
within 2 miles of the mouth and laterally to a distance of 600 feet 
from the creek, gave an average depth of over 50 feet. The material 
consists of muck, barren gravels, and pay dirt. Muck has been 
found to a depth of over 50 feet. The gravels, including the pay 
dirt, have an average thickness of about 20 feet, and, like those of 
Pedro Creek, are composed mostly of rather angular fragments of 
quartzite-schist and mica-schist. A considerable proportion of mas- 
sive hornblende-garnet rock is found in them below the bend. Bowl- 
ders are unconnnoii, but a few of vein quartz up to 5 feet in diameter 
are found. The yellow clay is generally found in the lower portion of 
the gravels, where also is found the pay. The thickness of the pay 
gravels varies from 1 to 7 feet and averages about 3 feet. Gold is also 
found to a depth of 1^ to 4 feet in the bed rock. The width over 
which gold is found in workable quantities has been determined in a 
few instances and is found to vary from 35 to 150 feet. The fact 
seems to be rather well established that the pay streak is a wide one. 
It is located on the low bench on the west side of the creek above the 
hend and below the bend on the opposite or north side of the creek. 

There are generally two grades of gold, a flat variety, which occurs 
in small pieces up to a quarter of an inch or more in diameter and 
constitutes the bulk of the productibn, and a coarse variety, which is 
generally rather well worn and frequently has an oxidized surface. 
One nugget has been found worth $233, Values in the pay dirt 

Ic 



78 PORTYMILE, BIRCH CREEK, AND FAIRBANKS PLACERS. Iblll. 251. 

range from 2 to 25 cents to the pan and occasionally run much 
higher. 

Black Hand, iron pyrites, garnet, nitile, and a mineral whicli 
pi-oved, on being tested by Mr, Hess, to be cassiterite, the oxide of tin, 
are found associated with the gold. 

The depth to bed rock on Chatham Creek varies from 10 to nenrly 
30 feet. There is but a thin covering of muck on the gravels, which 
consist mostly of angular fragments of quartzite-schist with a small 
proportion of fine-grained granite, which outcrops near the head of 
the creek. The pay gravels average about 3 feet in thickness, and 
the values do not range as high as on Cleary Creek. Some good 
ground lias been worked, however, and the creek, in proportion to its 
size, has been a good producer during the past season. The gold is 
rougher than that on Cleary Creek and is apparently close to its 
source in the bed rock. 

The conditions on Wolf Creek are similar. The depth to bed rock 
near the head of the creek is about 10 feet. There is little muck and 
the gravels are composed of angular fragments of quartzite-schist, 
with some vein quartz. The gold is very rough and gritty, and the 
occurrence here is interesting in bearing on the origin of the gold 
from the quartzite-schist. which is the only kind of rock observed 
about the head of the creek. 

In 1903 several claims were l)eing worked on Cleary Creek, notably 
Dis(rovery claim, and on Chatham and Wolf creeks. Only drifting 
methods had been used on Cleary Creek, on account of the great 
depth to bed rock. Open-cut work had been done on portions of 
Chatham and Wolf creeks. 

Discovery claim, on Cleary Creek, is located near th^ bend, about 
opjxjsite the mouth of Wolf Creek, A good .season's work was done 
here in 1903, The depth to bt-d rock is about 18 feet. A 6-horse- 
power boiler was used to operate 5 steam points, which in ten hours 
(hawed about 16 cubic yards of dirt, which were hoisted by a hand 
windless to a dump box 18 feet long by 3 feet wide, and washed 
through the sluice boxes by a stream of water entering from the 
side of the box. A scrubbing brush was in frequent use to wash the 
sticky gold -containing clay from the larger rock fragments. At 
least one sluice head, equivalent to about 50 miner's inches, was 
required to wash the dirt, and at times diiring the season of 1903 the 
supply had fallen short of this quantity. About 600 cubic yards of 
dirt had been washed from July to September, 1903, The outfit is 
shown in PL XV, B. Prospect holes were being simk on a few 
claims lielow Discovery claim. Thawing was accomplished by the 
use of hot rocks. About three 10-pan bucketfuls were thrown into 
the holes which were being sunk, and on cooling were shoveled out 
along with the tliawed gravel. Two fires a day were used, and the 
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rate of sinking was about 1 foot to the fire. Only a few holeH had 
been put down above Discovery claim. 

Gold was discovered on Chatham Creek in August, 1902. The 
depth to bed rock at the inoutli is only about 6 feet, and an open cut 
180 feet long by 20 feet wide was worked out during the season. 
Claims were being prospected above the mouth, but had not reached 
the producing iitage. Work was being done at a few localities on 
Wolf Creek by open cuts, and at the head of the creek about 500 cubic 
yards had been worked over. Most of the ground here required no 
thawing. 

In 1904 Cleary and Chatham creeks were developing rapidly and 
producing good results. Cleary C^reek had developed in both direc- 
tions from Discovery claim, and from No. 16 A to 13 B, a distance of 
over 7 miles, the creek and benches were under careful investigation. 
The ground above Discovery claim for a distance of 2 miles or more is 
deep, and most of the claims are still in the prospecting stage of devel- 
opment. Most of the .work was being done on the low bench to the 
west of the creek and in some cases at points several hundred feet 
back from it. Good values have been obtained in some portions of 
this ground. Development was carried on frequently by small 
2-horsepower boilers operating 2 points. Most of the production thus 
far has been confined to the portion of the valley between Discovery 
and No. 4 B, inclusive. An important feature is the occurrence of 
[my not only on the creek but along the base of the hill 400 to 600 feet 
north of the creek. 

On Discovery claim the work of 1903 was continued. The power 
had been increased, and u steam hoist with 20-pan buckets had taken 
the place of the hand windlass. A suction pump was used to drain 
the groimd. On the hillside, opposite Discovery, an 8-horsepower 
iKiiler operating ;"> points had been installed. Two shafts had been 
sunk 30 feet to bed rock, and the ground was being drifted. No. 1 B 
Iiad been sold and preparations were being made for work under the 
new ownership. On tlie fraction ojjposite the upper end of No. 1 the 
the depth t<t bed rock is 35 feet, and pay had betsu struck 250 feet back 
from the creek l)ed. Work was being carried on in two shafts, and (i 
l>oints were in use capable of thawing 150 ten-pan buckets of dirt 
every ten hours. About 50 inches of water were in use. and tlie boxes. 
10 in number, were ^t with a grade of 8 inches to the box to wash the 
clayey gravel. At the upper end of No. 2 B a 5-horsepower porcupine 
boiler was in use, operating 4 points. The dirt was hoisted 20 feet, 
and 200 ten-pan buckets were worked in a shift. On the lower part 
of No. 2 B, with a depth of 40 feet, a plant had been installed capable 
of handling 100 twenty-four-pan buckets in ten hours. On No. 3 B 
two holes 40 feet apart had l:)een sunk 38 feet to bed rock, and work 
was carried on in both at the same time. There is here 20 feet of muck 
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and 18 feet of gravel. No. 4 B has been worked since October, 1903. 
and has the reputation of being the beat producer on the creek. The 
ground consists of 2 creek claims and 2 Ixinch claims. The depth to 
the soft graphitic schistose bed rock is 30 feet, and there are 15 feet of 
muck and 15 feet of gravel. A 20-horsepower boiler, burning a cord 
of wood eveiy twenty-four hours, furnished the power for the numer- 
ous points and the hoist. Two hundred 38-pan buckets were handled a 
day; they were hoisted 30 feet and run on a trolley 30 feet to the mud 
box. The boxes were set witli a grade of 8 to 11 inches to 12 feet. 
Twenty men were employed, and wages for miners were $5 a day and 
board. 

Between No. 4 and No. 8 only preliminary prospecting has been 
done. 

From No. 8 to No. 13 work has been done mostly from 300 to 500 feet 
to the north of the creek. On No. 8 the depth is 52 feet, with about 30 
feet of muck. A 20-horsepower boiler was in use, and from 180 to 190 
13-pan buckets could be handled daily. The ." live water " problem 
. was causing some difficulty and the use of a pump was necessary. A 
combination ditch and flume brought water to the claim from Cleary 
Creek. The depth on No. 9 is 50 feet. There is 20 to 28 feet of muck 
overlying the gravel. Two holes had been sunk and about 30 feet 
drifted in each. On the upper end of No. 10 the dejith is 60 feet ; 
about 20 feet of muck and 40 feet of gravel, 10 feet of which is 
" chicken feed " gravel. A lO-horsepower boiler was in use. Occa- 
sional thin layers of muck in the gravel made trouble, as the muck 
does not thaw as readily as the gravel. A ditch 1 mile long had 
been constructed, at a cost of $2,000. On the lower portion of No. 10 
three holes had been sunk in a direction crosswise of the bench to 
depths of 56, 57, and 62 feet. The layer of muck varied from 17 to 
22 feet in thickness. The gold here is usually of the finer variety, 
but a 2-oimce nugget had been found, and it is important to note the 
occurrence of the coarse gold in this lower wider portion of the val- 
ley. A 4-horsepower boiler and 4 points were in use ; dirt was hoisted 
by a hand windlass, fitted with a one-foiiiTu-inch wire cable, and it 
was possible to handle nearly two hundred 9 and 11-pan buckets a 
day. On No. 11 bed rock is 70 feet below the surface, and about 80 
feet had been drifted. There is 26 feet of muck. Pay had been 
located on No, 12 about 500 feet north of the creek, whore the deposit 
is over 80 feet thick, consisting of 25 feet of muck, 30 feet of " chicken 
feed " gravel, and the rest reddish gravel and pay gravel. On the 
upper end of No. 13 a hole had been sunk 80 feet to bed rock, 400 feet 
back from the creek, and aboat 2 miles from Chatanika River. It 
penetrated 18 feet of muck and 62 feet of gravel, in which some gold 
had been found. It seems pn>bable that as the conditions of develop- 
ment become more favoiable, there may be considerable ground in this 
lower portion of the vallev that can be worked at a profit. 
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Several of the claims on Chatham Creek which were being pros- 
pected in 1903 turned out well. Small boilers were in use and the 
shallowness of the deposits made the cost of working considerably 
less than on the main creek. .Some trouble was experienced with 
"live water," and on one claim work had been stopped on this 
account. 

The pay gravels in the Cleary Valley are generally at a considera- 
ble depth and probably could not be worked at a profit under pres- 
ent conditions for a gold content of less than 5 cents to the pan. 
The steam-point methoil is the one most extensively used for thaw- 
ing the frozen ground, and by this means holes can be rapidly sunk 
to bed rock at a rate of 3 feet or more a day. The construction of 
ditches in the frozen muck has been a difficult problem. The grade 
must be very low, otherwise the watei* breaks through the frozen 
muck, and in one instance was seen flowing at a level 15 feet or more 
below what had been the bottom of the ditch. The presence of 
ground water has frequently caused difficulty and increased the cost 
of production to a considerable extent by the extra expense ot 
pumping. 

The creek is about 22 miles from the town of Fairbanks, and the 
winter and summer freight rates are 2^ and 15 cents a pound, 
respectively. Wood for fuel has been as high as $10 a cord, delivered, 
and sawed lumber $200 a thousand. Wages for miners were being 
i-educed to $5 and board. 

Fairbanks Creek.— Th.^ depth to bed rock on Fairbanks Creek in- 
creases rather uniformly in a downstream direction from about 15 
feet in the upper portion of the area, where development is in prog- 
ress, to fiO feet or more about 5 miles lower down the creek. The ma- 
terial on bed rock is similar to the deposits on the other creeks. There 
is an upper layer of muck, an intermediate zone of barren gravels, 
and, underlying them and more or less distinctly marked by the 
presence of yellow clay, the gravels which contain the gold. The 
layer of muck is from 2 to 20 feet thick and often forms about half 
ihe deposit on bed rock. The principal rock outcropping in the val- 
ley of Fairbanks Creek is the schist, which has furnished the mate- 
rial for the greatef^t part of the gravels. Quartz seams are rather 
common in the schist and have contributed their share of the 
frravels. Gneiss is associated with schist in the ridge south of Fair- 
Itanks Creek, forms the bed rock on some of the claims in the lower 
portion of the 'valley, and has furnished some material for the 
^Tavels. The deposit of gravel occurs to a thickness of 15 feet or . 
more and is composed of rather angular pieces, most of which are 
Kvss than a foot in diameter. In the lower portion of the valley 
there is some coarser material, but the proportion of bowlders is 
Bull. 251—05 M 6 
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small. For over 4 miles along the creek over an area varying from 45 
to 250 feet in width, pay has been found in gravel varying from 18 
inches to 7 feet in thickness. The gold is similar to that of the other' 
creeks. Coarse pieces are found and these are oft«n in association 
with much quartz. One nugget has been found worth $190. Values 
are found ranging from 5 to 10 cents to the pan and occasionally 
much higher. The creek during the past year has been a strong 
producer. 

Fairbanks Creek was located in October, 1902, but development 
work on it proceeded slowly, and as late as September, 1903, work 
was still in the prospecting stage. iVt that time from No. 15 A to 
No. 16 B more or less preliminary work had been done, most of it in 
sinking holes to bed rock. Thawing was accomplished by wood fires, 
hot rocks, hot water, and steam. Sometimes a combination of hot 
rocks and hot water was used. Tn the use of wood fires or even of hoi 
rocks there is frequently a too rapid thawing of the sides. In the 
hot-water method 20 gallons were used at a time, which in 2 hours 
would thaw about two-thirds of a cubic yard of dirt. One boiler 
was in use on the creek, operating 4 points, and two others were about 
ready to commence work. Hand windlasses were used for hoisting 
the dirt. Very little sluicing had been done. 

The creek presented a far different appearance in 1904. Many 
boilers had been brought in and developments were active along 
the portion of the valley from No. 8 A to No. 8 B, a distance 
of about 2 miles. The creek had passed from the prospecting 
stage to the producing one. The problems of extraction are sim- 
ilar to those of Cleary Creek and similar methods have been intro- 
duced. On No. 11 A tlie depth to bed rock is 15 feet and the deposit 
consists of 5 feet of muck and 10 feet of angular gravel. A boiler 
operating 3 points was in use and the ground was kept free from 
water by pumping. A ditch 1,200 feet long, 3^ feet wide, and 3 feet 
deep had been dug to confine the creek so far as possible to the middle 
of the claim. On No. 8 A there is 3i to 4 feet of muck and about 11 , 
feet of gravel. The groimd was worked by means of a 6-horse- 
power boiler operating 4 points. Some of the best ground is said to 
l>e found along this portion of the valley, and a 10-ounce nugget has 
been found on this claim. On No. 7 A there is from 2 to 10 feet of 
muck and 10 to 16 feet of gravel. The gold is frequently coarse and 
a $190 nugget has been found. There was much activity here and two 1 
15-horsepower boilers were furnishing steam for 20 points. On No. 6 
■ A the depth to bed rock is 19 feet and the material consists of 8 feet j 
of muck and 9 to 10 feet of gravel. A plant was in use capable of I 
thawing about 14 cubic yards of dirt in ten hours. On No. 2 B there 
is a thickness of 28 feet of muck and gravel in about equal propor- 
tions. The plant consisted of a 12-horsepower boiler, points, self- 
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ilunipiiig hoist, and a trolley. About iibO thirty-pan buckets were 
handled in ten hours. The gravel is difficult to wash on account of 
the clay. Six boxes were in iise, including the mud box. They were 
set with a grade of 10 inches to 12 feet. The mud box and platform 
were elevated about 12 feet above the ground. Pole riffles were used. 
A dam had been constructed which raised the water 9 feet and a ditch 
900 feet inlength broughtwater to the ground which was beingworked. 
\ modification of the steam-point method was in use on No. 3 B. 
The points were started with water and this was said to greatly 
■■educe the time required in thawing. A pump was us*d here to ele- 
vate about 1 sluice head of water a height of 1+ feet. Much work had 
been done on No. 5 B. The depth to bed rock is 36 feet and pay had 
been located over a width of 150 feet, partly in the stream and partly 
in the bench gravels. The gradually increasing width of the valley 
und depth of the deposit, which on No. 10 B is GO feet, renders the 
work more expensive, and development has proceeded more slowly 
in this lower portion of the valley. 

Some lumber had been obtained from the flat at the mouth of Fish 
Creek, but the supply there is limited. Wood for fuel was obtained 
from the northern slope of the valley and delivered on the gi-ound. 
It brought as high as $10 a cord. The distance from the town of 
Fairbanks to Disco^■e^y claim is about 25 miles and the freight rates 
were about S cents a pound during the winter and -20 to 25 cents a 
pound during the s 



As appears from the desciiptions the conditions are practically 
the same on Pedro, Cleary, and Fairbanks creeks. The valleys are 
all rather open and sunk to a depth of about 1,200 feet below the 
lidges. All are limite<] on the one side by a steep slope and on 
(he other by an indistinct bench of considerable width, and all 
cari-y about the same amount of water, which in dry seasons will 
probably be short of the demand. The gl-owth of timber in all is 
about the same, and all are dependent on the lower valleys of the 
larger streams for sluice-box lumber. There is some horse feed along 
the creeks, and grass grows abundantly on the timbered ridge along 
the trail from Pedro Creek to the town of Fairbanks, where, in 1903, 
it was found in good condition as late as September 11, There 
is good feed in portions of the Tanana Valley, and the agricultural 
possibilities of the region are still largely untried. 

The rock most common on all of the creeks and the divides 
between them is quartz ite -schist belonging to the Birch Creek forma- 
tion; porphyritic granite and gneiss occur locally; a rock composed 
essentially of hornblende and garnet octnirs on the wejst side of Cleary 
Creek. The gravels on all of the creeks are apparently derived 
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entirely from the rocks outcropping in their drainage areas, and the 
conditions of their deposition by stream action were practically the 
same. No foreign wash was observed. The gold, too, is found on all 
of the creeks under about the same conditions. The pay gravels are 
generally distinguishable from the rest by the yellow, sticky clay 
which they contain. The gold found at the head of Wolf Creek is 
very rough and can have been carried but a short distance. It is 
believed the origin of the gold on all of the creeks is to be found in 
the small quartz Keams ivhich occur generally in the schists; that it 
has been weathered out from tliem, and finally become concentrated 
in the gravels where it is at present found. 

The percentage of gold in the gravels and their extent seem suffi- 
cient to give the camp a permanence like that of the other placer 
camps in the Yukon- Tanana region. The depth of the deposit has 
made development slow and expensive, the cost consuming probably 
one-third to one-half the output. In this respect the creeks are 
having a history like that of Chicken Creek in the Fortymile region, 
which during the past two years has produced about $200,000. 

It is impossible for the prospector to accomplish much by rushing 
hurriedly through this kind of a region. The establishment of sta- 
tions at different points along the Tanana River where supplies can 
be obtained has rendered possible the slow, patient work necessary to 
secure results. Those who have done well in the Fairbanks region are 
mostly men who hai'c worked hard for several years under the condi- 
tions of the country, and the one important point to be kept in mind 
by those who come into the country for the purpose of prospecting 
is tliat gold requii-es much time, hard work, and expense for its dis- 
covery and exploitation. , 
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. PUBLICATIONS OF UNITED STATES GEOLOGICAL SURVEY. 

I [BQlleUnNo,2M.l 

The serial publicatioiu of the United 8t&tee Geological Survey consist of (1) Annual 
^ Reports, (2) Monographe, (3) Professional Papers, (4) BulletiiiB, (5) Mineral 
lieaourcee, (6) Water-Supply and Irrigation Papers, (7) Topographic Atlas of 
United States — tolioa and separate Bheeta thereof, (8} Geologic Atlas of the United 
States— folios thereof. The classes numbered 2, 7, and 8 are sold at cost of publica- 
tion; the others are distribated free. A circnlar giving complete lists may be had on 
application. 

The ProfessioDBl Papers, Bulletins, and Water-Supply Papers treat of a variety of 
subjects, and the totAl nambei issued is large. They have therefore been classified 
in the following series: A, Kconomic geologj; B, Descriptive geology; C, System- 
atic geology and paleontology; D, Petrography and mineralogy; E, Chemistry and 
physics; F, Geography; G, Miscellaneous; H, Forestry; I, Irrigation; J,\Vaterstor- 
age; K, Pumping water; L, Quality of water; M, General hydrc^raphic inveetiga- 
lions; N, Water power; O, Underground waters; P, Hydrographic progress reports. 
This buUeUn is the forty-fourth in Series A and the flfty-fitth in Series B, the 
complete lists of which follow. ( PP= Professional Paper; B=BuIletin; W8=Water- 
Suppiy Paper. ) 

SERIES A, ECONOMIC GEOLOGY. 
B21. rjgnitfis of Great Sioux Kesetvation : Report on region between Grand and Moreau riyera, 

Dakota, by BaUey Willis. ISSS. lBpp..6|iIa. {Oii( olslock.J 
B 46. Nature and origin of dcpoaiCB ol phosphate ol lime, by R. A. F. PeDcwe, }r., with IntroducUoli 

byN.S,8haler. 1888. 148pp. (Out ol stock. ) 
B K: Stratigraphy of the bltuminauH coal field of Pennsylvanta, Ohio, and Wi!9t Virglnta, by I. C. 

White. 18»1. 212pp., UplH. (Outof stock.) 
B 111. Geology ol Big Stone Gap coal field of VliglDla and Kenlueky, by M. R. Campbell. 1SR3. 106 

pp.. 6 pis. 
B 132. The disseminated lead ores of southeaatem Missouri, by Arthur Wlnslow. 18U6. 31 pp. 
B 1»8. Anealan-nell prospects In Atlantic Coastal Plain region, by N. H. Dartuil. 18%. 238 pp., 19 

pla. I Out of stock.) 
B 139. Geology of Ca£tle Mountain mining district, Montana, by W. H. Weed and L. V. PirsBon. 18%. 

IM pp., 1? pis. 
B 143. Bibliography of clays and the ceranalc arts,' by J. C- Branner. 
B 164. Reconnaissance on the Rio Giande coal fields of Texa 

on igneous rocks trran the San Carlos coat field, by E, 
B ITS. El Paso tin deposits, by W. H. Weed. imi. 15 pp., 1 1 
B 130. Occurrence and dlstrlbnlion of coi 
B 182. A report on the economic geology of the Sllve 

1301. 266 pp., 16 pis. 
B 184. Oil and gaa fields of the western Interior and norlbem Texas coal measures and of the Upper 

Cretaceous and Tertiary of the western Gulf coast, by G. I. Adams. 1901. 64 pp.. 10 pi. 

B 198. The geological relations and distribution of platinum and associated metals, by J. F. Kem| 

1902. 95pp., 6pls. lOutof stock.) 
B 198. The Berea grit oil sand In the Cadiz quadrangle, Ohio, by W. T. Grlewold. iW2. 43 pp., 1 p 
PP 1. Pielimlnary report on the Ketchikan mining district, Alaska, with an introductory skeleh of 

the geology of southeastcm Alaska, by Alfred Hulse Brooks. 1902. 120 pp.. 2 pt^<. 
B 200. Reconnaissance of the borai depodw of Death Valley and Mohave Dosert, by M. R, Campbell. 

19U2. 23 pp., I pi. 
6 202. Tests for gold and silver In shales from western Kansas, by Waldemsr Uridgren. 1902. 21 pp. 
PP2. Reconnaissance of the northwestern portion of Seward Peninsula. Alaska, by A. J. Collier 

1902. TO pp., 11 pis. 
PPIO, Rcconoaissance from Fort Hamlin to Kotzebue Sound, Alaska, by way of Dall. Kan iitl. Allen, 

and Kowak rivers, by W. C. Mendcnhall. 1902. 68 pp., 10 pis. 
PP 11. ClayH of the United States vast of the Mississippi River, by Heinrich Rlcs. 1903. 298 pp., 9 pis. 
PP12. Geologyof the Globe copper district. Arisona, by F, L. Ransome. 1903, 108 pp., 27 pis. 



I ...Google 



n ADVERTISEMENT. 

B 212. Oil flelds of the Teiaii-Lciuliflana Gulf CoaMal Plain, by C. W. Hayes and Williara Kennedy. 

imS. IT4 pp.. II p1». 
B 2IS. Conlrlbutlonn to economic geology, 1902; S. F. Emmonn, C. W, HiLyes, geologists In charge. 

1908. 44Bpp. 
PP16. The mlnenl reBuuccex ol tbe Uount Wrangell dlBtricl. Alaska, by W. C. Mendenhnll and 

F. C. Schrader, IBOS. Jl pp.. 10 pl«. 
B 218. Coal resourctB of the Yukon, AlimkB, by A. J. Collier. 1908. 71 pp., 6 pis. 
B 219. The ore deponlta of Tonopah, Nevada (preliminary report), by J. E. Spurr. ISOS. 31 pp., l p]. 
Pl> 20. A reconnaissance In northern Alaska, in 1901. by F. C. Schrader. 1904. 139 pp.. Id pis. 
1^21. Qeology and ore deposits of tbe Bisbee quadrangle, Arizona, by F.L.Ransome. 1904. IfiSpp.. 

29 pi!.. 
B 223. tiypsum deposits of the United States, by G. I. Adams and others. 1904. 129 pp.| 21 pis. 
PP 24. Zinc and lead depostMoI iiortbemArkanHas, by 0. 1. Adams. 1901. US pp., 27 pis. 
PP25. Copper depoeits ol the Encampment district, Wyoming-Colorado, by A. C. Spencer. 19W. 

107 pp.. 2 pis. 
B 225. Contributions lo economic geology, 1903; S. F. Emmuns, C. W. Hayes, geologists In ehaige. 

1904. 627 pp., 1 pi, 
PP ae. Economic lesources of the nonhem Black Hills, by J. D. Irving, with contributions by S. F. 

Emmons and T. A. Jaggat, Jr. 1904. 222 pp. , 20 pis. 
PP27. A geological reconnaissance acres* IhS Bitterroot Range and Clearwater Moun (alas In Mon- 
tana and Idaho, by Waldemar Llndgren. 1904. 123 pp., 15 pis. 
B229. Tin depoBllfl of the York region, Alaska, hy A. J, Collier. 1901, SI pp., 7 pla. 
fi 236. The Poreuplne placer district, Alaska, by C. W. Wright. 1901. 35 pp., 10 pis. 
B 23S. Economic geology ol the lola quadrangle, Kansas, by G. I, Adams, Erasmus Haworth, and 

W. B. Crane. 1904. 83 pp., 11 pis. 
B243. Cementmalerlalsandindustry of the United Slates, by E. C. Eckel. 1905. —pp.. llipis, 
B24B. Zinc and lead deposits ol northwestern Illinois, by H. Foster Bain. 1904. S6 pp. , .'i pis. 
B 247. The Fairhaven gold placers, Sewaid Peninsula. Alaska, by F. H. Moffit, 1905. 8i> pp., 14 pjs, 
B 249. Limestones of Eoulheastem PenusylTanla, by P. G. Clapp. 1906. 62 pp., 7 pis. 
B 250. The petroleum flelds of (he Pacific coast of Alaska, wilb an account ol the Bering River coal 

deposits, by G. C. Martin. 1904. — pp., 7 pis. 
B 251. The gold placen of the Fortymlie, Birch Creek, and Fairbanks regions, Alaska, by L. tf. 

Prlndle. 1906. 89 pp.. IG pis, 
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B 23. Observations on the Junction bet 

Keweenaw Point, Lake I 

17 pis. 
B33. Noteaongeologyof northern California, by J. S. Dlller. 1SS6. 23 pp. |Out of stock.) 
B 39. The upper beaches and deltas of Glacial Lake Agasali, by Wairen Upham. 1S»T. 81 pp.. 1 pi 

(Out of stock.) 
B 40. Changes in river courses In Washington Territory due to glaclation, by Bailey Willis, im. 

10 pp.. 4 pis. (Out of stock.) 
B 45. The present condition of knowledge of the geology of Teiai, by R. T. BUI. 1SS7. 94 pp. (Out 

B.5S, Tbe geology of Nantucket, by N, 9. Shaler. 1889. 55 pp., 10 pla. (Out of stock.) 

B 57. A geological reconnaissance In southwestern Kansas, by Robert Hay. 1890. 49 pp., 2 pis. 

B .W. The glacial boundary In western Pennsylvania, Ohio, Kentucky, Indiana, and Illinois, by G. F. 

Wright, wltb introduction by T. C. Chamberlin, 1890, 112 pp.. 8 pis. (Out of stock.) 
B 67. The relations of the traps ol the Newark system In the New Jersey r^ion, by N. H, Darton. 

1890. 82pp, (Outofstock.) 
B 104. Glaclation of the Yellowstone Valley north of the Park, by W. H. Weed. 1898. 41 pp., 4 pi". 
B 108. A geological reconnaissance in central Washington, by I. C. Russell. 189a, 108 pp.. 12 pl». 

B 119. A geological reconnaissance In northwest Wyoming, by G. H. Eldridge. 1894. , 72 pp., 1 pis 
B 187. The geology of the Fort Biley Military Reservation and vicinity, Kansas, by Robert Ha!'. 

1896. 35 pp., 8 pis. 
B 144. The moraines of the Missouri Coteau and their attendant deposits, by J, E. Todd, 1896. 71 

pp„ 21 pie. 
B 158. The moraines of southeastern South Dakota and their attendant deposits, by J. E. Toilt!. 

1899. 171 pp., 27 pis. 
B 159. The geology of eastern Berkshire County. Massachusetts, by B. K. Emerson. 1899. 189 pp., 

9 pis. 
B 165. Contributions to the geology ol Maine, by H. S. Williams and H, E, Gregorj-. 1900. 212 pp., 

WS70. Geo1(«y and water resources of the Patrick and Goshen Hole quadrangles in eastern 

Wyoming and western Nebraska, by (i, 1, Adoms. 1902. 50 pp., 11 pis. 
B 199. Geology and water resources of the Snake River Plains of Idaho, by I. C. Russeli. IVtl 192 
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PP i. Preliminarr report on Ihe Ketchikan mining district. Alaska, with an introduotorj aketeh 

of the geology of Boulheaatem Alaska, by A. H. Brooks. 1902. 120 pp., 2 pie, 
PP2. Reconnaissance of Ihe northweetem poirtlon of Seward Peninsula. Alaska, by A. J. Collier. 

1902. 70 pp.. 11 pis. 
PF3. Qeology and petrography of Crater Lake National Park, by J. B. Dlller and H, B, Hatton. 

1902. 167 pp., 19 pie. 
PP 10. Reconnaissance from Fort Ham'lin to KotJehne Sound, Alaska, by way of Dull, Kanuli, Allen. 

and Kowak rivers, by W. C. Mendenhall. 1902. SS pp.. 10 pis. 
PP 11. Clays of the United Stales e««t ol the Mlssleuippl River, by Heinrtch Rles, 1903. 298 pp., 9 pis, 
PP 12. Oeolc^' of the Globe copper district, Arizona, by F. L. Ransome. 190S. IBB pp., 27 pis. 
PP 13. Drainage modillcalions In southeastern Ohio and adjacent parts of West Virginia and Ken- 
tucky, by W. O. Tight. 190S, ill pp., 17 pis, 
B 20S. I>escriptive geology of Nevada south of (he fortieth parallel and adjacent portions of Call- 

lomia, tiy J. E. Spurr. 1908. 229 pp., 8 p!s. 
B 209. Oeology of Ascutney Mountain, Vermont, by R. A, Daly, 190*. 122 pp., 7 pis. 
WS 78, Preliminary report on artesian basins in southwestern Idaho and southeastern Oregon, by 

I. C. Rossell. 1908. 51 pp., 2 pis, 
PP 15. Mineral resources of Ihe Mount Wrsngell dUitrict. Alaeka, by Vf. C. Mendenhall and F. C. 

Scbrader, 1903. 71 pp., 10 pis. 
PP IT. Preliminary report on the geolog>- and water resources of Nebraska west oI the one hundred 

and thlri! meridian, hy N. H. Darton. 1903, 69 pp.. 43 pis, 
B 217, Notes on the geology of southwestern Idaho and southeastern Oregon, by I, C- Russell, 1903. 

83pp„18pis, 
B 219, The ore deposits of Tonopah, Neyada (preliminary report) , by J, E, Spurr, 1903. 31 pp,, 1 j 
PP 20, A reconnaissance in northern Alaska in 1901, by F. C. Schrader, 1904, 139 pp., 16 pis. 
PP 21, The geology and ore deposits of the BIsbee quadrangle, Arizona, by F, L, Ransome, 190 

168 pp„ 29 pis, 
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B 236, The Porcupine plater district, Alaska, by C,W, Wright. 1904, 35pp„I0pl8. 
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PP 3S. Geology of the Perry Basin in southeastern Maine, by 0. O. Braith and David White, 1905. 

107 pp,, 6 pis, 
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GEOUXSICAL SURVEY PUBLICATIONS ON ALASKA. 
Chbonoi/jgic List ov Papers on Alaska. 



RussBLL, I. C. Account of an expediUon to the Yukon Valley in 1889. In Eleventh 
Ann. It*, 
plete rep 
Btock. ) 

AciMHiDt of an expedition to the vicinity of Monnt 8t. Elifle in 18S0. In 

Twelfth Ann. Kept. pt. 1, 1891, pp. msi. A full report of this expedi- 
tion was published in Nat. Geog. Mag., vol. 3, 1892, pp. 53-203. (Out of 
stock.) 

1892. 

Dall, W. H., and Habbis, G. D. Summary of knowLedge of Neocene geolt^y of 
Alaska. In correlation Papers— Neocene; Bull. No. 84, 1892, pp. 232-268. 

H»vES, C. W. Account of expedition through the Yukon dietrict. In Thirteenth 
Ann. Rept., pt. 1, 1892, pp. 91-94. A complete report was published in 
Nat. Geog. Mag., vol. 4, 1892, pp. 117-162. (Out of etock. ) 

1893. 

In Thirteenth Ann. 



Dall, W. H. Beport on coal and lignite of Alaska Id Seventeenth Ann. liept., 

pt. 1, 1896, pp. 763-906. (Out of stock.) 
Rbid, H. F. Glacier Bay and ite glaciers. In Sixteenth Ann. Bept., pt. 1, 1896, 

pp 415-461. (Out of slock.) 
Walcott, C. D., Direcl</r. Account of an investigation of the gold and coal deposits 

of Bouthem Alaska. In Seventeenth Aiin. Rept., pt. 1, 1896, pp.56-59. 



Bbtkek, G. F. Reconnaissance of the gold fields of southern Alaska, with some 
notes on general geology. In Eighteenth Ann. Rept., pt. 3, 1898, pp. 1-86. 

Spi^kk, J. E., and Goodrich, H. B. Geology of the Yukon gnld district, Alaska, by 
Josiah Edward Spurr; withanintroductory chapter on the history and con- 
dition of the district to 1897, by Harold Beach Goodrich. In I-*ighteenth 
Ann. Rept., pt. 3, 1898, pp. 87-392. ' (Out of stock. ) 



Walcott, C. D., DiredOT. Account of operations in Alaska in 1898. In Nineteenth 
Ann. Rept., pt. 2. 1898, pp. 20, 53, 116-117. 

Map of Alaska, showing known gold-bearing rocks, with descriptive text containing 
sketches of the gec^raphy, geology, and gold deposita and routes to the 
gold fields. Prepare! in accordance with Public Resolution No. 3 of the 
Fifty-fifth Congress, second session, approved January 20, 1898. Printed 
in the engraving imd printing division oi the United States Geolcuical Sur- 
vey, Washington, D. C, 1898. 44 pp., 1 map. A special publication. 
The data were brought together by S. F. Emmons, tuded by W. H. Dall 
and F. C. Schrader. (Out of stock.) 



b,Googlc 



VI ADVEBTiaEMKNT. 

1900. 

Baker, Marcub. Alaskan geographic names. In Twenty-flrat Ann. Rept, pt, 2, 

IMO, pp. 487-509. 
Bbookh, a. H. a reconnaiaaance from Pyramid Harbor to Eagle City, Alaska, 

including a description of the copper depoaita ot the upper A'hlte and 

Tanana rivers. In Twenty-firet Ann. Rept, fit. 2, 1900, pp. 331-391. 
A reconnaissance in the Tanana and Wliite river basjne, Alaska, in 1898. 

In Twentieth Ann. Rept., pt. 7, 1900, pj). 425-494. 
Eldhiixie, G. H. a reconnaissance in the Susnitna basin and adjacent territory, 

Alaska, in 1898. In Twentieth Ann. Rept., pt. 7, 1900, pp. 1-29. 
Gannbtt, Henry. Altitudes in Alaska. Bui. No. 169, 1900, 13 pp. 
Mendenhall, W. C. A reconnaissance from Kesurrection Bay to the Tanana Eiver, 



Alaska, in 1898. In Twentieth Ann. Rept., pt. 7, 1900, pp. 265-340. 
issance of the Chitjna River and the Stolai Mounts 



BoHH, Ohcar. a reconnaissance of the Chitjna River and the SKolai MountAisa, 
Alaska. In Twenty-first Ann. Kept., pt. 2, 1900, pp. 303-340. (Out of 
stock. ) 

ScHRADER, P. C. A reconnaissance of a part of Prince William Sound and the Cop- 
per River district, Alaska, in 1898. In Twentieth Ann. Rept., pt. 7, 1900, 
pp. 341-423. (Out of stock.) 

Preliminary report on a reconnaissance along the Chandlar and Koyukuk 

rivers, Alaska, in 1899. In Twenty-fltst Ann. Rept., pt. 2, 1900, pp. 441- 
486. 

and Brooks, A, H. Preliminary report on the Cape Some gold region, 

Alaska, with maps and ii lustra tio as. Washington, Government Printing 
Office, 1900. 56 pp. 3 maps and 19 pis. A special publication. 

Sfurr, .1. E. A reconnaissance in southwestern Alaska in 1898. In Twentieth Ann. 
Rept., pt. 7, 1900, pp. 31-264. 

Waixxitt, C. D., Direelirr. Account of operations in Alaska in 1900. In Twenty- 
first Ann. Rept., pt 1, 1900, pp. 17-18, 86, 145-149. 

1901- 

Brooks, A. H. An occurrence of stream tin in the York region, Alaska. In Min- 
eral .Beaources of the U. S. for 1900, 1901, pp. 267-271. Published also as 
a separate, Washington, Government Printing Office, 1901, cover and pp. 
1-5. (Out of stock.) 

The coal resources of Alaska. In Twenty-second Ann. Rept, pt. 3, 1901, 

pp. 515-571. 

, RiCHAHDsojt, G. B., and Collikr, A. J, A reconnaissance of the Cape Nome 

and adjacent gold fields of Seward Peninsula, Alaska, in 1900. In a special 
publication entitled "Reconnaissances in the Cape Nome and Norton Bay 
repons, Alaska, in 1900," Washington, Gkivemment Printing Office, 1901, 
pp. 1-180. 

Mendenhall, W. C. a reconnaissance in the Norton Bay region, Alaska, in' 1900. 
In a special publication entitled "Reconnaissances in the Cape Nome end 
Norton Bay r^ons, Alaska, in 1900," Washington, Government Printing 
Office, 1901, pp. 181-218. 

SoHR,\»BR, F. 0., and Spencer, A. C. The geology and mineral resources of a por- 
tion of the Copper River district, Alaalia. A special publication, Wash- 
ington, Government Printing Office, 1901, pp. 1-94. 

Walcott, C. D,, Director. Account of operations in Alaska in 1901. In Twenty- 
second Ann. Kept., pt. 1, 1901, pp. 35, 95-99, 144, 166-170. 

1902. 

Brooks, A. H. Preliminary report on the Ketchikan mining district, Alaska, with 
an introductory sketch of the geology of southeastern Alaska. Profes- 
sional Paper No. 1, 1902, pp. 1-120. 

Collier, A. J. A reconnaissance of the northwestern portion of Seward Peninsula, 
Alaska. Professional Paper No. 2, 1902, pp. 1-70. 

Mendenhall, W. C. A reconnaissance from Fort Hamlin to Kotzebue Soand, 
Alaska, by way of Dall, Kanuti, Allen, and Kowak rivers. Professional 
I^per No. 10, 1902, pp. 1-68. 

Walcott, C. 1)., Direrinr. Account of operations in Alaska in 1902. In Twenty- 
third Ann. Rept., 1902, pp. 20, 21, 67, 71-82, 161. 



D,g,t7cdb/GOOgIC 



ADVERTISEMENT. 



Baker, Marcdb. Geographic dictionary of Alaska. Bull. No. 187, 1902, pp. 1-446. 

(OQtof etock.) 
Bkookb, a. H, Placer gold mining in Alaaka in 1902. Bull. No. 213, 1903, pp. 

41-*8. ■ 
Stream tin in Alaska. In Contribations to economic geology, 1902: Bull. 



I, Alaska. In Bull. No. 213, 1903, 
pp. 276-283. 

The coal resources of the Yukon, Alaska. Bull. No. 218, 1903, pp. 1-71. 

The Glenn Creek gold mining diHtrict, Alaska. In Bull. No. 213, J903, pp. 

49-66. 
Mendenhali^ W. C- The Chietochina gold field, Alaska. In Bull. No. 213, 

pp. 71-75. 
and ScHRADER, F. C. Copper deposits of Mount Wrangell region, Alaska. 

In Bull. No. 213, 1903, pp. 141-148. 

The mineral reeonrcea ot flie Mount Wrai^ll district, Alaska. Professional 

Paper No. 15, 1903, pp. 1-71. 
Walcott, C. D., Director. Account of Operations in Alaska in 1903. In Twenty- 
fourth Ann. Kept., 1903, pp. 78-107, 167, 256. 

1904. 

Brooks, A. H. Placer gold mining in Alaaka in 1903. In Bull. No. 225, 1904, pp. 

43-59. 
CoLLiBH, A. J. Tin deposits of the York region, Alaska. In Bull. No. 225, 1904, 

pp. 154-167. 

Tin deposits of the York region, Alaska. Bull. 229. 

Martin, G. C. Petroleum fields of Alaska and the Berii^ River coal field. In Bull. 

No. 225, 1904, pp. 365-382. 
lIoFFrr, F. H, The Kotaebue placer gold field of Seward Peninsula, Alaska. In 

Bnll. No. 225, 1904, pp. 74-80. 
PaiNDLE, L. M. Gold placers of the Fairbanks district, Alaska. In Bnll. No. 225, 

1904, pp. 64-73. 
ScHRADBR, F. v., and pBTBas, W. J. A reconnaissance in northern Alaska, across 

the Rocky Mountains, along the Koynkuk, John, Anaktuvak, and Col- 

ville rivers, and the Arctic coast to Cape Lisbnme, in 1901. Professional 

Paper No. 20, 1904, pp. 1-139. 
Spencek, a. 0. The Juneaa gold belt, Alaska. In Bull. No. 226, 1904, pp. 28-42. 
Wkiqht, 0. W. The Porcupine placer mining district, Alaska. In Bull. No. 225, 

1904, pp. 60-63. 

The Porcupine placer district, Alaska. Bull. No. 236, 1904, pp. 1-35. 

1906. 

Brooks, ALFREn H. The geography and geology of Alaska. A summary of existing 
kno\f ledge, with a chapter on climate by Cleveland Abbe, jr., and a topo- 
graphic map and descnption thereof by R. IT. Goode. Professional Paper 

and others. Pr<wressreportfor 1904 of division of Alaskan Mineral Resonrces. 

Bull. 269. 
Martin, G. C. The petroleum fields of the Pacific coast of Alaska and the Bering 

River coal field. Bull. No. 252. 
Mendenhall, W. C. The geology of the central Copper River r^ion, Alaska. 

Professional Paper No. — . 
MoFFiT, F. H. The Fairhaven gold placers, Seward Peninsula. Bull, No. 247. 
Prindlb, L. M. The gold placers of the Fortymile, Birch Creek, and Fairbanks 

districts. Bull. No. 251. 
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■ Coal field of Cape Lisburne. 

Martin, G. C. The mineral resources of Alaska Peninsula. 

MoFFiT, F. H. The Cook Inlet gold placers. 

Pkindls, L. M., and Hess, F. L. The gold placers of the Rampart region. 

Bull. 2SI-« .— 7 ,, Google 
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PtPBiNoTON, C. W. Methods and cost of placer mining in Alaska. 

ScHBADBB, F. C. The geology of upper Copper and Xanana rivers. 

Stonb, R. W. The Kacheraak Bay coal flelde. 

Spknceh, Arthue C. The Juneaa gold belt. 

Wkioht, C. W. The mineml resources of Admiralty Island. 

Wright, F. E. The mineral reeourcee of the Wrangell diatrict. 

The mineral resources of the Sitka district 



The following maps are on sale at 5 ceatsaoopy, or $2 a hundred; 



Babnabd, E. C, Cape Nome and adjacent gold fields; scale 1:260000. Contained in 
a special publication of the U. 8. Geol. Survey, entitled " Reconnaiaance^ 
in theCapeNome and Norton Bay regions, Alaska, in 1900," WWiingtoii, 
Government Printing Office, 1901. 

Brooks, A. H. York and Kugruk regions, sketch maps of. Contained in " .\ 
, ^_ ^_.._ »- >»,...._.. T, = ._. ..--.--^^ 1900." 



reconnaissance in Cape None and Norton Bay r^ons, Alaska, 1900." 
;, T. O. Koyukut and Chandlar rivers, portions erf; scale, 1:625000. Con- 
tained in ''Preliminary report of a reconnaissance along the Chandlar anrl 
Koynkut rivers, Alaska, m 1899." Tn-enty-fitst Ann. Eept., pt. 2, 1900. 
Seward Peninsula, northwestern part of; scale, 1:250000. Contained in Pro- 
fessional Paper No. 2. 
Fairbanks and Birch Creek districts, reconnaissance maps of; scale, 1 : 250000. 
Contained in "The gold placers of Fortymile, Birch Creek, and Fairbanks 



The 

River region." Professional Paj)er No. 41. 
and" WiTHEHSPOos, D. C. Chitina and lower Copper River region; scale, 
1:250000. Contained in "The geolon'and mineral resources of a portion 
of the Copper River diatrict, Alaska.'' Special Publication of the U. S. 
Geol. Survey, Washington, Government Printing Office, J901. 

Goons, R. IT. A top^raplnc mapof Alaska; scale, 1:250000. Preliminary edition. 
Contained in Professional Paper No. — . 

Lowe, P. G., Mablo, Emil, and Schrades, F. C, Copper River region; scale, 
1:376000. Contained in "A reconnaissance of a part of Prince William 
Sound and the Copper River district, Alaska, in 1898." Twentieth Ann. 
Kept, pt. 7, 1900, pp^ 341-423. (Out of stock.) 

Mahlo, Euil, and Sckradbr, F, C. Prince William Sound, sketch map of; scale 
1:376000. Contained in "The geology tuid mineral resources of a portion 
of the Copper River district, Alaska. (Out of stock. ) 

Mbkdbnhau., W. c! Cook Inlet, head of, to the Xanana via Matannska and Delta 
rivers, also part of Kenai Peninsula; scale, 1:625000. Conbuned in "A 
reconnaissance from Resurrection Bay to Tanana River, Alaska, in 1898.'' 
Twentieth Ann. Rept., pt. 7, pp. 285-340. 

McLnBOw, Robert. Suehitna River and adjacent territory; scale, 1:625000. Con- 
tained in "A reconnaissance in the Sushitna basin and adjacent territorv. 
Alaska, in 1898." Twentieth Ann. RepL, pt. 7, 1900, pp. 1-29. 

pFTERs, W. J. Tanana and White rivers, portions of; scale, 1:625000. Conlameii 
in "A reconnaissance in the Tanana and White River basins, Alaska, in 
1898." Twentieth Ann. Eept., pt 7, 1900, pp. 425^94. 

Lynn canal, routes from, via heaSwaters of White and Tanana rivers to 

Eagle City; scale 1:625000. Contained in "A reconnaissance from Pyra- 
mid Harbor to Eagle aty, Alaska." Twenty-first Ann. Eept., pt. 2, 1900, 
pp. 331-391. 

Norton Bay r^on; scale 1:625000. Contained in " Eeconnaissances of 

Cape Nome and Norton Bay regions, Alaska," 1900. 

Koyukuk River to mouth of CoTville River, including John River; scale, 

1:626000. Included in Professional Paper No. 20. 
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Post, W. 8. Cook Inlet, region Irom head ol, to Knsbokwim Biver and down the 
Kuekokwim ty) Berinz Sea, Briatol Bay, and a. part of Alaska Peninsula; 
Bcale, l;026O00. Published in sei^tions in "A reconnaissance in South- 
western Alaska, in 1898." Twentieth Ann. Kept, pt,7, 1900, pp. 31-264. 

Rbabuhn, D. L. The Mount McKinley region; scale, 1:250000. Contained in Pro- 
fessional Paper No. — . 

N, D. C. Copper, Nabesna, -and Chisana rivere, headwaters of; scale, 
I ; 250000, Contained in "The geologyof the central Copper River Ijasin." 
Professional Paper Mo. 41, 
Beward PeninButa, northeastern portion of, topographic reconnaissance of; 
scale, 1:250000. Contained in "The Fairhaven gold placers, Seward 
Peninsula." Bull. No. 247. 

lOPOOKAPRIC MAPS OF ALASKA [N FRBPAfiATION. 



Hamilton, £. G. The Cook Inlet placer fields; scale, 1 : 260000. 
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Prindle, Louis M[arcus] 

. . . The gold placers of the Fortymile, Birch Creek, 
and Fairbanks regions, Alaska, by Louis M. Prindle. 
Washington, Gov't print, off., 1905. 

89, XI p. XVI pi. {incl. maps, 1 in pocket) 23}°-. (U. 8. Geolo^cal 
survey. Bulletin no. 251) 

Subject series: A, Economic geolc^y, 44; B, Descriptive geology, 66. 
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Prindle, Louis M[arcus] 

. . . The gold placers of the Fortymile, Birch Creek, 
and Fairbanks regions, Alaska, by Louis M. Prindle. 
Washington, Gov't print. ofE., 1905. 

89, XI p. XVI pi. (incl. maps, 1 in pocket) 23}°". (U. S. Geolt^cal 
survey. Bulletin no. 251) 

Subject lories: A, Economic geology, 44; B, Descriptive Keology> 66. 

1. Gold — Alaska. 2. tieoli^y- Alaska. 



U. S. Geological survey. 

Bulletins, 
no. 251. Prindle, L. M. The gold placersof thePorty- 

mile, Birch Creek, and Fairbanks regions, 

Alaska. 1905. 



U. S. Dept. of the Interior, 
see also 
U. S. Geological survey. 
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